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PREFACE TO THE FIRST EDITION 


This is a modest attempt to write the Economic Geography- 
of such a vast country with such varied resources. During, 
his fourteen years’ lecturing on Economic Geography at the* 
University, the author has felt the necessity of a small boob 
which will give the future citizens of India a bird’s-eye- view of' 
the geographical environment in which they have been born 
and the economic resources that arc theirs to develop. In these 
days when battles are fought not for principles but for ‘living 
space,' every Indian must know the possibilities of his own. 
‘living space’. There are a number of books on the subject 
written either from the point of view of the foreigner whose 
interest is in ‘exploitation’, or by people who confuse Economics 
with Economic Geography. The present book tries to dealt 
with the development of India’s resources as based on 
geographical factors. A full discussion, therefore, of climate, 
physical features, vegetation, and soil has preceded the survey 
of economic resources. In order to help the students in their 
preparation for examination, questions have been added at the 
end of every chapter. A large number of sketch maps and 5 
diagrams have been given to facilitate the study of the subject. 


University of Allahabad, 
August 1939 


R. Dube* 



CONTENTS 

CriAp. Page. 

Introduction ... ... ... i 

I. Importance of India’s climate, Influence of 

Asiatic land mass and Indian Ocean on India’s 
climate. Monsoons. Weather in Winter Mon- 
soon. Weather in Summer Monsoon. Retreat 
of South-West Monsoon. Rainfall distribution. 
Monsoon Forecasts. Effect of India’s climate 
on Economic Life ... ... ... u 

II. Physical features 

Geological History of India. Physical Divisions 
of India. The Himalayas. The Southern 
Plateaus. The Coastal Plains. The Indo- 
Gangetic Plains ... ... ... 44. 

III. Vegetation 

Characteristics of Tropical Vegetation. Sub- 
Tropical Vegetation. Temperate Vegetation. 

Alpine Vegetation. Vegetation of the Plains. 
Jhuming. Indian Forests. Arid Forests. Deci- 
duous Forests. Evergreen Forests. Mountain 
Forests. Tidal Forests. Forestry in India. 

Causes of Slow Progress. Forests Produce. 
Classification of Forests ... ... fy- 

IV. Soils 

Division of Indian Soils. Alluvial Soils. Coarse 
Alluvial Soils. Red Soils on Metamorphic 
Rocks. Laterjte Soils. Black Soils. Deep Black 
Soils. Light Soils on Trap Rock. Deep Black 
Alluvial Soils. Soils of the Indo-Gangetic 
Valley. Soils of Peninsular India. Soil Fertility 
in India ... ... ... ' ... 

V. Agriculture 

Importance in India. Contrasted with Europe. 

Rice. Wheat. Barley. Gram. Millets. Maize, 
Sugarcane. Oilseeds. Tea. Coffee. Tobacco 
Jute. Miscellaneous Crops. Agricultural 
Productivity. India’s Food Problem. Agricul- 
tural Regions of India ... ... t)j 



i nfi ) 

VL Irrigation 

Importance in India. Need in India. India’s 
Advantages for Irrigation. Means of Irriga- 
tion. Canal Irrigation, In the Punjab. In Sind. 

In Uttar Pradesh. In Madras. Well Irrigation. 

Factors limiting it. Tack Irrigation. Extension 
of Irrigation ... ... ... 204 

'VH. Industrial Fuels 

Importance of Fuels in Machine Age. Coal. 
Gondwana Coalfields. Dantodst Valley Fields. 
Mabanttdi Valley Fields. Godavari Fields. 

Teitiary Coalfields. Jharia. Saniganj. Indian 
Coal Reserves. Conservation of Coal. Coal 
Trade. PeUoleam. Rydss-Etettridty ... 155 
"VIH. Industrial Ores 

Their Basie Position. Connection with Dharwar 
Rocks. Iron Ore. Manganese. Mica, Copper, 

Salt. Gold ... ... ... 304 

IX. Manufactures 

Rise of Industrial Activity in India. Iron and 
Steellndustty. Cotton Industry. Jute Industry, 

Sugar Industry. Papct Industry. Match Indus- 
try. Glass Industry. Cement Industry. Paint 
Industry, Tobacco Industry, Arguments For 
and Against Industrialization of India. Indus- 
trial Regions of India. Cottage Industry ... j*j 

X. Communications 

India's Backwardness in Communications, 

Effect of Geographical Factors. Railways. 
Roads. River and Canal Transport. Air Trarts- 
P°“ 45° 

XI. Trade 

Salient Features of India's Foreign Trade. 
Export Trade. Import Trade. Inland Trade. 
India’s Ports. ... ... 4^ 

XII. Potulawn 

Factors Affecting Distribution 0 f population is 
India. Geographical , Distribution, Density 
of Population, Growth, of Population jir 


Andes 



INTRODUCTION 

India was described as ‘a jewel in, the British 
•Crown . 3 But when we look at the squalor and poverty 
of the people of India, considering the vast resources 
of the country, we cannot fail to remark that the 
custodians of the ‘Crown Jewels’ failed miserably to 
discharge their duty. They did not try to keep this 
‘jewel 3 bright. The fact that a country so rich in 
economic resoutces as India, should be so poor does 
not redound to the credit of the rulers. 

The poverty 'of the people of India is, because the 
resources of the country have not been developed. 
They have not been even properly surveyed. It was 
only very recently that the Government’s interest -in 
the successful prosecution of the two World Wars led 
to this survey and development to a small extent; 
But, considering the rapid progress made by such 
small countries as Japan and Germany; before these 
wars the efforts in India seemed ’ Half-hearted. 

The vast, though undeveloped, resources -of India 
naturally make it ‘a land of the future’., which will 
acquire its rightfuf place in the world when these 
resources are developed. To help India to attain to 
her greatness' in future, Indians’ first interest in - India 
should be to have a full -knowledge of her- resources. 
We should know .the extent ( and the ' geographical 
distribution of the present, as well r as the potential 
resources of our country. This can be done only 
through the study of Economic , Geography of the 
country. ■ 
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But the -world outside has also got an abiding 
interest in India. The population map of the world 
shows certain areas of denser population. Two of 
these areas occur in Asia; one is India and the other, 
China. Of .these two, India gives shelter to more 
than onc-fifih of the total population of the world. 
World’s interest, therefore, centres on India as a 
country where such a large proportion of its popula- 
tion has found shelter. ' " ' ~ ~~ 

India gave shelter to the Aryan civilization which 
took root in its soil and spread far and wide from 
here, subordinating for a time other civilizations of 
the day. The world’s interest, therefore, centres on 
India also as a home of the Aryan culture. 

India’s northern boundary is formed by the highest 
mountain of the world whose highest peak, the 
Everest, defied Man up to 1953. The world’s interest 
centres on India, therefore, also as a land of adventure 
where Man is attracted by the beauty of the land. 

Our interest, as students of Economic Geography, 
however, centres on India as a land of vast economic 
resources which have not yet been developed. • 

The idea of developing economic resources is a 
new idea in India and arose only out of contact with 
the Western peoples. For it must be admitted that 
‘material culture’ was never a strong point in die 
spiritually-minded India of die past No doubt there 
are evidences to 'show 'that the Indians practised in 
the past highly developed arts. These arts must have 
been practised, however, Tor the sake of art? rather 
than tor any considerable monetary gain. These arts 
could not have been, therefore, widely spread in the 
country. The two most important elements of 



material culture, as used in the modern sense, capital 
and the market, must have been lacking then. A 
spiritual culture has obviously no interest in ‘capital’ 
and ‘market.’ These are out of the question in a 
society which does not possess the most efficient 
means of communication. The merchant who comes 
into frequent contact with people and studies their 
material wants is the person most interested in 
‘economic resources/ and not the ascetic who runs 
away from the world. 

The first effective contacts of India with a merchant 
of this sort originated through the British, only a few 
hundred years ago. Our economic resources have not 
yet, therefore, received foil attention. It is only 
within the last few years, when the Indians began to 
visit Europe or America in increasing numbers to see 
for themselves the economic or material progress 
achieved there, that attention has been paid to the 
survey and development of our economic resources. 

The survey is still incomplete and the problem of 
development still baffles solution. 

India’s neigbours on its land frontiers, excepting 
now , Pakistan, are countries that are hilly and semi- 
arid. They are not rich in natural resources. Their 
dry climate is, however, healthy and breeds sturdy 
warriors. India’s , rich plains have always been an 
attraction. for these poor' but strong neighbours. All 
invasions in. India" have, therefore, ' come from the 
North-west where nature opened easy passes, like the 
Khyber, into her mountain wall. In peacetimes, these 
enabled India to maintain commercial relations with 
far-off countries. ... 

India stands at the head of the .Indian Ocean at the 
very^centre ’of the Eastern Hemisphere commanding 
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trade routes running in all directions and connecting 
India with countries tying w east, west, south-east and 
south-west such as China, japan, U.S.A., Great Britain, 
West European countries, Indonesia, Australia and 
S. Africa, etc. There is no other ocean in the world 
which is named after a country. The Indian Ocean is 
the only ocean that is named after a country. Two 
other points are of significance in this situation. Jndiais 
situated at the southern margin of the big land mass of 
Eurasia. This, naturally, links it with the Ait Pressure 
Systems of Asia. 

In the modern world, the opening of the Suez Canal 
has enhanced the importance of India’s position. For 
the routes emanating from this canal and the Strait of 
Malacca are forced to pass neat India. The Indian 
Ocean has very few islands to serve as supply bases 
for the ships. The ships plying to Australia, therefore, 
have to visit some port in India or in Ceylon. But her 
coastline being regular, very little use has been made by 
Indians of tbeit situation at the shores of this big ocean. 
It is true that in the past coastal boats kept certain 
parts of India into touch with Arabia on the West and 
South-eastern Asia on the East. But such a contact 
was necessarily limited. For it must be remembered 
that the most important centres of activity in India lay 
in the interior in the Indo-Gangeric Basin, far from the 
coast. With the advent of die British everything chang- 
ed. The British being a maritime nation, India now 
developed an ocean contact with the outside world. 
Her land contacts now declined. The most important 
centres of activity now shifted to the coasts where the 
British ships contacted us. The most favourable ports on 
4c Mian coast gradually developed into good seaports. 
Calcutta, Bombay, Okha, Kandla, Vishakhapatnam 
and Madias became the leading ports as well as the cen- 
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tres of European civilisation in India. The forces of 
modernisation gradually spread 'from the port towns 
into the interior chiefly through English education and 
the- railway which were built to. connect the port 
towns with the interior. 

The surface area of • Indians — 1,2.66,890 . sq. 
miles. This area places India amongst the biggest 
countries of the, world. The following table compares 
the areas of some of the biggest countries of the 
world • .... 


IN ASIA 


Siberia* 

16 

lakh sq. miles 

China (Proper) ... • 

ij 

„ „ » 

Mongolia 

13 

• s> as J» * 

India 

12 

» »> j> 

OTHERS 



U.S.S.R \ 

(Russia) in Europe ) 

87. 

lakh sq. 'miles 

Canada 

3 * 

» > > »> 

Brazil ••• ' 

32 

„ >> » 

U. S.A., 

3 ° 

» » » 

Australia ... 

29 

» „ » 


An important, feature of the Indian area is that 
most of it* is in the service of Man. In Russia and 
Canada, on the other hand, vast areas remain buried 
under perpetual snow. In Australia, there arc large 
areas of desett, useless to Man. In Brazil, there 
arc vast areas under tropical forests. Even_ in the 
U. S. A. more than n lakh sq, miles are included 

♦The present administrative area of Siberia < has been 
reduced from the old area, a large' part of it being included in 
Russia in Europe, 
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io the Western States which ate mostly a desert. 
This consideration naturally places ladia in the 
forefront among the countries of the wotid. 

In population, India occupies an important place 
in die world. The Mowing table gives die popu- 
lation, in 1951 of die countries whose areas have 


ken compared above 

India . ... 


Millions 

... $6t 

Siberia 


... li 

China 


... 465 

Mongolia ... 


... 7 

' U.S.S.R. ... 


... 195 

Canada 


... i} 

Brazil 

M. 

... 49 

U.S.A. ... 


- 15° 

Australia ... 

... 

... 8 

Taking into consideration this large area and this 

large population, people have often styled India, as a 

'continent' or a ‘sub-continent,’ These people have 


obviously emphasised the differences among' the 
people that are naturally to be expected where the 
numbers arc so large. God has not made any two 
people alike in all details. Do xvc to emphasise 
the points of differences among the members of the' 
same family or the points of unity ? By laying 
emphasis on these differences, we destroy the family. 
Similarly, wc can also destroy the community and 
fee country. Once wc destroy this unity, the 
systematic development of economic resources becomes 
well-nigh impossible. 
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What country is there in the world where differ- 
ences do not exist ? Even in a small country like 
Great Britain which has hardly one-eighth of the 
population found in India, there are differences 
among people. The Welsh, the Scotch and the 
English do not sec eye to eye in all matters. They 
have ""differences in their 'physical features. Just 
■consider the different races that went to England to 
make the present English nation ! The Scandinavians, 
the Germans, and the French, all went there. To 
which blood does the present Englishman belong? 
There are local differences of relief and climate from 
one part to the other. The Welsh, the Scotch and 
the Irish have their own language which is distinct 
from English. But we do not call Great Britain a 
‘continent’. We do not call Russia, which has 
Muslims, Christians, Jews and others living side by 
side, a continent. Why should India then be singled 
out for this ? It cannot be said that it is to emphasise 
the size of India ; for in that case, there are bigger 
countries. 

Common outlook in essentials of life should be 
the main test to decide whether India _is a country or a 
continent. Th e bound aries of In dia are so well 
defined that they leave 116 “ doubt in our minds “that 
India is a country, a separate whole. The mountain 
boundaries towards the land frontiers and the sea on 
the other separate India almost completely from Asia* 

The geographical considerations make agriculture 
the- dominant occupation of all people ""in' India, 
Muslims and Hindus alike. The crops sown by them 
I *So says Prof- Chisholm, “There is no part of the world 
\ better marked off by Nature as a region by itself than the 
Indian sub-continent.”— L.D. Stamp and S.C. Glimour. Chish- 
olm’s Handbook of Commercial Gct>&. 1954,?. 5 54 - 
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ate alike; the methods of cultivation followed by them 
ate alike. When the monsoon rains fail, _ they 
alike for the Hindu and the Muslim, or the Sikh. The 
common interest of the people lies, therefore, in 
safeguarding India’s agriculture. 

There ate, of course, differences in culture and 
language from one community to the other ; front 
one state to the other. But these differences have 
always beat subdued by the peculiar geographical 
characteristics of India. The language of the ruler 
has. always dominated the local languages, and the 
people or no two provinces of India have ever found ' 
it difficult to be understood by each other because 
the local languages of the provinces differ. It was 
partly to establish unity in the country that the Hindu 
religion built shrines in the different parts of the 
country visiting of which was a religious duty for 
the Hindus. 


In spite of the present backward economic develop- 
ment, India has an economic importance of her own. 
Her teeming millions are looked upon by the world as 
potential buyers. The importance of the Indian market 
or the European manufacturer has been emphasised 
n this book elsewhere. India is more or less a 
monopoly, producer of certain commodities in the 
world like mica, shellac, etc. Her. cotton, ..iron, 
manganese, tea, oiiseeds'and some. other commodities 
arc in demand over a large part of the world, Her deve- 
loping industries reeprite machinery and skilled labou- 
rers. \Vhat country is there in the world, with machinery 
and skill to spare, which is- not anxious, therefore, 
to he invited to take a hand in this development ? 
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The following pages attempt to give the basis of 
India's economic importance. ’This economic impott- 
a nce ha s been greatly affected by the ‘ creation of 
Pakistan. The partition has taken 'away 'from India- 
some of the most fertile and developed agricultural 
areas. This is shown by the following tables showing 
the higher yields per acre in Pakistan, and the loss 
India suffere 3 ~ 3 ue to partition : — 

yields per acre in lbs. and average for i 949-195 i. 

1945-46 1949-5,1 

India Pakistan India Pakistan 1 


Rice 

... 703 

857 

96l 

I, 2 l 6 

Wheat ... 

... 541 

668 


, 833 

Maize ... 



536 

9l6 

Cotton ... 

75 

170 

80 

I84 

Jute 

... 1029 

1565 

IO48 

1,400 

Tobacco 

... 726 

1047 

859 



The l oss jn industrial raw mate rials is not confined': 
to 'raw cotton and raw ]ute,Tlie supplies of raw skins,"' 
salt, and raw materials for paper industry have also;, 
been considerably affected. In respect of the manu- 
facturing capacity, minerals ( other than salt ) and 1 
seaports India's loss has been negligible. 

One fact, however, stands out prominently from 1 
the above discussion. India-and_„Eakistan w canaot 
make ..progress wiAout each other' s he lp. _If„India. 
n eeds Pakistan’s 'raw "jute. Paki stan n eeds Incfia’s_cpa_l v 
c otton clo th and other manufactured articles. 
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CHAPTER I 

CLIMATE 

Climate occupies the fundamental position in the 
study of Economic Geography. On the one hand, it 
determines, to a large extent, the produc tion of 
commodities, and on die other, it controls and cteates 
'maHetnorfhem by determining the wants of men. 
In no other country is thc- v production of _commQdities , 
so dependent upon climate as "in India. Millions of 
poor farmers gaze at the skies during the summer 
months in the hope of seeing the clouds that bring 
them the rains which start the agricultural operations 
of the year. Even in these days of economic progress, 
untold misery is the lot of the Indian farmer if, 
.perchance, the rains fail ; or some other climatic 
“phenomena destroy his crops. Climate affects not 
only the agriculture, but all other aspects of India’s 
f life. Our clothing, our houses, our roads and 
■ railways, our food and our very health and capacity • 
'to work depend upon climate. 

.India’s climale is produced by 
(a) 'her relation to the big land mass of Asia; and 
(b) her relation to the Indian Ocean. The Monsoon • 
type of climate, under which Indian climate falls, is 
directly the outcome of the extraordinary pressure 
. conditions that develop in Central Asia during the 
winter and summer months. The word ‘Monsoon/ 
derived from the Arabic word MAUSIM, meaning 
season, implies seasonal change of prevailing winds, 
during winter, the prevailing winds are off-shore 
from land, during summer, these winds become on- 
shore from sea. This change from the land win- 
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S6R winds ^ ind via vtrsa, is tlie cause of all the 
characteristics of a monsoon climate. 

To understand Indian dimate, therefore, it is 
necessary for us to study the pressure conditions of 
uaitral and South-eastern Ask, which brine about 
this change of winds. 

In the following map is given the distribution of 
an pressure for January in Asia. It will be noticed 
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covers the land mass of Asia. The centre of this 
anticyclone is in Siberia near lake Baikal. The average 
pressure for Irkutsk at this time is 77 mm. A secondary 
centre of this anticyclone has established itself in the 
Punjab : the pressure at Peshawar being 765 mm. 

As opposed to this, low pressure occurs in the 
North Pacific near the Kurile Isles, and in the equatorial 
regions to the south. Further south, in Australia also 
there is low pressure, as it is summer there. As the 
wind blows from the high pressure to the low pressure 
region, this pressure distribution naturally places the 
whole of the eastern and southern Asia under the regime 
of land winds which are called ‘ Winter Monsoo n. 
These are usually dry, off-shore winds which merge, 
over part of the area, with the N. E. Trade Winds. 
The Winter Monsoon may also be ‘called the Dry Mon- 
soon. As appears on the map, these winds blow'morc 
steadily in eastern and south-eastern Asia than in the 
Indian region where they are weak and irregular. 

Now, look at the map (Fig. 2) giving the pressure 
distribution for June. The increasing amount of heat 
received from the sun and the consequent heating of 
the big land mass of Asia has changed the entire 
position. The high pressure area now lies on the 
Pacific, south of Japan. There is another high pressure 
area on the Indian Ocean 'and in Australia where it is 
winter now. The continent of Ask, intensely heated, 
is almost entirely a low pressure area, with three cen- 
tres of marked low pressure; one of which is in Pakistan 
near Multan where the pressure, about 747 mm, is the 
lowest of all the three centres. The 'prevailing winds, 
therefore, become on-shore, blowing from the sea to 
the land. 
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%. a. Pressure and winds for June. 
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This causes the onrush of the monsoon. These winds, 
come to us almost suddenly, as ‘South-West or Summer- 
Monsoon’. 



Kg. 3. 

Gradually as the sun starts back on its southern 
...journey, the temperature in India becomes lower and- 
the -old pressure conditions re-establish themselves.. 
The South-West Monsoon, therefore, weakens and we 
have once again the Winter or Dry Monsoons. The- 
period of transition from Summer to Winter Mon- 
soons lasts from September to December, after which. 
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the Water Monsoons are in foil control until about 
May. Thus from June to December, India is under 
the influence of the South-West Monsoons coming 
from thousands of miles of warm ocean. From January 
to May, it is under the influence of the offshore Dr? 
Monsoons coming from land. The oceanic ana lanu 
character respectively of these monsoons determine 
the salient features of Indian climate. 

Weather in the dry monsoons 
Considering generally, the weather in India during 
the period of Winter or Dry Monsoon is marked by 
“cleat skies, fine weather, low humidity and tempera- 
ture, light northerly winds and a large diurnal varia- 
tion oi temperature”* -There is, however, a great 
difference between this generalised statement and the 
day-to-day realities. The anticyclone, mentioned above 
coveting North-west India weakens from time to time. 
This is characterised by the inraid of r number of cyc- 
lones which introduce an dement of change in the wea- 
ther condition of northern India during winter. About 
nine-tenths of these cyclones come herefrom the Medi- 
terranean via Iran ; while the rest are bn;n in Central 
India or in the Arabian Sea. Their path generally lies 
along the Himalayas. The country south of 21 °N. is 
not visited by them generally. These arc similar in 
type to the European cyclones, though not so intense. 
Most of these depression give a small amount of rain, 
to the whole of Northern India, and heavy snowfall 
in the higher Himalayas. The passage of these cyclones 
is accompanied by marked changes in temperature, 
fheit approach is marked by a rise in temperature and 
thetr end is marked by a fall in temperature. It is 

•NomtJuJ: 17« \ttither tf hb«, ifi~, ‘ 
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MEAN TiMPE.WWES 


IN MAY 
•OCCSltS f j- 


then that . .tlic weather becomes frosty.* The amount 
of snowfall from these cyclones in the mountains 
depends upon the moisture in the air drawn into them. 
When more of the air from the Arabian Sea is drawn 
into them the snowfall in the hills is considerable. This 
is possible only when the path ■ followed by them is 
more southerly. The path followed by these (cyclones) 
is determined by the equatorial doldrums. When the 

^Temperatures fall occasionally from ij° to 20° F. below 
normal, and scve'ral degrees of frost have occurred on rare 
occasions in the plains of north-west India. 
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position of the doldrums is more to the north, the path 
of the cyclones in India is more to the north. There is, 
therefore, less of the air from the Arabian Sea draw® 
into them. But when die position of the doldrums is 
mote to the south, the path followed by the cyclones 
is mote to the smith. This allows more moisture- 
bearing air to be drawn into the cyclones, and heavy 
snowfall in the mountains is the result. 

Heavy snowfall in the bills causes a very cold wea- 
ther to follow the cyclones. Owing to the circular 
motion of air around the low pressure in the cyclone, 
the cold ait of die snow-covered mountains 'is brought 
to the plains of India where a cold wave results./ 

The first period of the Dry Monsoon is characterised 
by low temperatures, which ate lower in the north- 
west, where the anticyclone lies, than in the south 
which is nearer the equator.* The temperature during 
this period throughout the Indo-Gangetic Basin is 
considerably lower than in the peninsular India. The 
following table shows this:— 


Winter and Summer Temperatures 
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The second period, -which may be said to begin 
from March, is marked by an appreciable rise in 
temperature and decrease of barometric pressure in 
India due to the northward march of the sun. The 
Fig. 4 shows that the month of May records the 
highest temperatures over greater part of India. 
During the h or^eather^nQnths=^Marcl\-to-4Vky— -local — 
sea winds prevail in the coastal districts and dry 
land winds in the interior. Hence, temperature is 
highest in the interior and there is a large contrast 
of temperatures between the interior and the coastal 
districts. With the steady northward movement of 
the area of greatest heat in India, the equatorial winter 
bulk of low pressure also moves northward. The 
isotherms are closed curves with a central area 
of highest temperature. In March the highest day 
temperature occurs in Deccan— about ioo°F. In April 
the highest temperatures, ioo°F to iio°F, occur in 
the tract lying from Rajasthan and the Punjab to 
Chhota Nagpur, Orissa and Circars. The maximum 
temperature in May is over 105° F. over most of the 
north-west and central India. In the north-west 
desert, day temperatures of i2o°F or over are not 
infrequent. The mean minimum temperature exceeds 
7o°F over the whole country in May and is over 8o°F 
in the eastern half of the Peninsula. These tempera- 
tures increase from the south to the north and north- 
west. Thus both the highest and the lowest tempera- 
tures in India are recorded during the period of this 
dry, off-shore monsoon. The country cannot get 
the benefit of sea during the regime of this monsoon. 

- During this period important changes take place 
in the surface air movements over India. The norther- 
ly winds of the winter monsoon get modified and air 
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circulation over India and the adjacent seas becomes 
a local circulation characterised by increasing land 
and sea winds in the coastal regions. In northern 
India the 'winds are strong westerly during day and 
weak with variable direction during night. 

Violent local storms often form in regions where 
deep humid winds from the sea meet the hot dr? 
hod winds.. These storms ate often accompanied 
by violent winds, hail and torrential rains, and are 
on that account very destructive. In 'West Bengal 
and Assam they are known as ,‘Nor westers' on 
account of the accompanying squall being usually from 
the north-west. Sometimes the showers arc heavy and 
prolonged— this is chiefly die case in the damp regions 
and eastern Bengal and Assam. Hail storms ate 
comparatively more common in the Punjab, the west 
U. V. and in Assam and its neighbourhood. Thev 
also occur in die central parts of the country and 
the ocean. 

About the close of the period of this dry monsoon, 
the days in the Upper Gangs Basin ate characterised 
by the blowing of the dry, scorching westerly winds, 
locally known as ‘ixx>’. These winds are drawn 
owing to the unusual heating of the plains during 
the day. Thev stop blowing during the night. The 
afternoon and late evenings are sometimes marked 
during this period by hurricanes, which also arc due 
to local heating. Sometimes they move at terrific 
speeds, seventy or eighty miles an hour, and cause 
considerable damage. 

But while die 'loo' blows in the north, in the 
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turcs have risen considerably. These rains arc not, 
however, part of the monsoon rain. They are only 
light, as the winds drawn are only from a short 
distance of the' sea and are not, therefore,' so highly 
saturated as the south-west monsoon. The south- 
west monsoon sets in only much later when the low 
pressure at the equator south of India has disappeared, 
thus allowing the South-East Trade Winds to be 
drawn across the equator as south-west monsoons. 

During the winter the general flow ,of surface air 
over the country is from north to south, north-westerly 
in the plains, northerly in the central parts and 
north-easterly in the south of tire peninsula and the 
neighbouring seas. The winds blow with little speed 
because of the anticyclonic conditions that prevail 
over most of the country. In this season the air is 
mainly of continental origin and hence of low humidity. 
From about the middle of December, the. serenity of 
the weather in north India is broken at intervals by 
a series of disturbances which travels eastwards 
across Persia, northern India and China. On an 
average four to six disturbances may be expected in 
each of the months of January and February. The 
precipitation associated with them is small in amount 
but very important for winter crops of north-west India. 

Taking the season as a whole, temperature is 
lower in the north-west and increases eastwards and 
southwards. Rainfall is greatest in the north-west 
and decreases eastwards and south-wards generally. 

Weather in the Wet Monsoon v 

The Summer or Wet Monsoon is divided into two 
branches : (i) the Arabian Sea branch and (ii) the; * v 
of Bengal branch; owing to the peculiar shape. 




Kip. }, Pm'rtiun rf CHcrrarun';!, Hill' jtt il'Jilul. 

Indian Peninsula, ‘flic Bay of Bengal hraflch strike* 
land much later, hut gives rain to die greater part o' 
the country. The Arabian Sea branch, though more 
powerful, usually spends itself up in ascending the 
Western Ghats which deprive it of most of its moisture. 
Certain currents of the Arabian Sea branch reach the 
interior of die Peninsula through the Narbada gap 
and join the Bay of Bengal current in Chhota Nagpur, 
The Palghat gap similarly allows this monsoon to 
reach into the interior of tile peninsula. 
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The Summer or Wet Monsoon is also called the 
South-West Monsoon, because it blows originally 
from the south-west. Its direction over India is, 
'however, modified by the general position of the low 
pressure area in the north-west; to which it is naturally 
attracted; and the direction of mountains, especially 
the Arakan hills and the Himalayas. The result is 
that in U. P. the so-called South-West Monsoon 
•actually comes from the east. 

With the advent of the South-West Monsoon there 
Is an appreciable fall in temperature. The high 
humidity of air, however, makes the moist heat 
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The chief importance of the South-West Mon- 
soon lies in its rainfall. This Monsoon has been 
blowing for thousand of miles over a warm ocean cap- 
able of much evaporation. It is, therefore, highlv satu- 
rated when h strikes land. The Bar of Bengal branch 
strikes thc.tekin Coast and thence passes on into fun- 
nel-shaped formation nf the Garo and Khasi bilk, 
shows in Fie;. 5, The ascent of these moisture-laden 
ah currents in this funnel gives Chempunji an average 
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annual rainfall of 430 inches which, if allowed to- 
collect, will submerge completely a modern four- 
storeyed house. After emerging from this funnel, the 
Monsoon air loses much of its buoyancy and moisture,, 
so that Shillong, which is only about twenty-five 
miles away from Cherrapunji, gets only about 85, 
inches of rainfall annually. The Monsoon currents now 
follow their path along the Himalayas giving rain until 
they reach the Punjab where they meet another scctioni 
of the Arabian Sea Branch/ The rainfall decreases as 
these currents move into the interior, as the supply 
of moisture in them decreases gradually. The rainfall' 
is greater near the Himalayas, and near the coastin' 
Bengal^ than it is in the interior or away from the 
Himalayas,* 

Distribution of rainfall in India depends largely 
on its orographical features. It has been remarked, 
if the hills and mountains of India were effaced, the- 
country will receive much less rainfall-} - Part of the- 
rainfall from the Monsoon in India is orographical, 
and part cyclonic, or convecttonal. All along the- 
Himalayas and the Western Ghats the Monsoon 
currents try to ascend the mountain barrier which results- 
in condensation of moisture and rainfall. In this orogra- 
phical or relief type of rainfall the windward slopes 
of mountains get more jainfall than .the leeward sides 
which arc in the rain shadow. 

*The follwing figures show this tendency : — Darjeeling- gets 
126.4" of rainfall; Shillong 84.6*., Simla 61.0": Dehradun 85/ “ 
while coastal stations of Bombay, Madras and Calcutta get 71.2 
49.9' and 62.9* respectively. 

There is a marked decrease in rainfall from east to west, t. 
while Calcutta gets 61.9*, Allahabad gets only 41.$*; Kanpur jj.i 
P atna 46.6'; Lucknow, 40.0' and New Delhi 26.2". 

fNormand, Tht Wtalber of India. 
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The cyclonic rainfall, on the other hand, is due to 
the passage of a number of depressions or cyclones, 
•some of which ate of local origin due to local heating, 
while others take their rise on the neighbouring sea 
and move landward. These depressions intensify and 
concentrate rainfall in their vicinity. The rainfall is, 
therefore, sometimes mote and sometimes less in a parti' 
cular locality in India according to the intensity of the 
cyclone. Consequently the Summer Monsoon does 
not give contincocs rain in any part of India. Butsts 
of general rain alternate with breaks, partial or general. 
Intensification by these depressions often leads tofloods. 
This pulsatory darner of the Monsoon rainfall is 
one of the most important features, and is economi- 
cally important for die proper growth of crop)/ 

It. is also due to these depressions that lands away 
trom the mountains arc able to get rainfall. For ordi- 
narily the monsoon winds trv to cross the Himalayas 
and concentrate their rainfall there only. It is only 
through the depressions that the moisture-bearing mon- 
soon passes over the plains and gives rain there 

Convccuonal rainfall also takes place sometimes due 

, ““ S S'* t TOirai clou* 

in the afternoons. This type of rain is strictly local 
and occurs mostly m autumn or spring (/. e October 
in thc^wW*^ 00 ^* local convcctiona! current 
rlinf~ ; * T * The «**« in that 
S C S at Some ***** clouds 

SminUvi’- ° n , V** begin to 

tiS Su i f tta “" ■» in Mo * i 
coma rise verr high and thus give much rain. 
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Usually the strength of the Monsoon currents and 
the accompanying rainfall increase from June to July 
and remain steady till about the end of August. The 
currents then begin to weaken and do not reach far 
into the interior; that is to say, the Monsoon begins 
to retreat. This retreat of the Monsoon is due to the 
retreat of the sun towards the southern hemisphere. 
The retreat begins first in those parts where the advent 
of the Monsoon was the latest, that is to say, from 
places far into the interior. Tire following table shows 
the approximate dates when the S.-W. Monsoon starts 
and ends in certain States in India : — 


(Monsoon Time Table J 


State 

; Commence- 
ment 

End 

Duration 

days 

Bombay 

jth June 

1 jth October 

152 

Bengal 

1 5 th June 

ij-joth October 

132-157 

U.P. 

25th June ! 

50th September 

97 

Punjab j 

1st July j 

i4th-ztst September 1 

75-82 


The Arabian Sea Monsoon current retreats south- 
wards from Rajasthan, Gujarat and the Deccan by a 
series of intermittent actions^} The Bay of Bengal 
current similarly retreats down the Ganga plain. The 
low pressure conditions previously prevailing in North 
India disappear by October, and are transferred to 
the Bay of Bengal by the beginning of November. 
This retreat of the Monsoon is followed by dry 
weather in northern India and general rainfall on the 
coastal districts of Madras and Orissa States where 
October and November are often the rainiest months 
•of the year. 
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The retreat of the S.-\\~. Monsoon is associate*! 
with a number of storms which. affect on!? the coast, 
especially along the Bay of Bengal. These storms 
(or ‘Tornadoes’ and ‘Typhoons’) cause sometimes 
very high tidal waves which do considerable damage 
in the low-lying areas neat the coast. The tidal wave 
accompanying the Bakargaaj storm of 1876 was one 
of the most destructive on record. About one lakh 
people were drowned in about half an hour on the 
alluvial flats of the Rivet Msghna. Only recently a 
cyclone of this type passed over Bcnga', details of 
which were given in a communique as follows 

“A heavy cyclone from die Bay passed over several districts 
of Bengal on October 16, 1542. It begin about 7 or 8 o'clock 
in the morning on October 15 and spent itself up in the early 
hours of the morning of October 17. In the afternoon of the 
16th there was a high tidal bore forced up by the ej clone from 
the Bay which broke into the mainland and devastated a consi- 
"deraWe area in fee southern part of Mrdnapnr and 24-Par-' 
ganas. The cyclone was accompanied by heavy ram. At 
certain places it was as heavy as it inches inless than 14 bouts. 
Ml fee rivets in these districts were in heavy Hood, doc to fee 
tidal bore, rain and fee force of fee wind. In the worst-affected 
8ras, there was a heavy loss of human lives— fee present 
Mtimate being not less than ro,ooo persons in fee Mklnat'Orc 
district and t.ooo persons in the ^Parganas dkttict, Thcloss 
of cattle was even heavier, nearly 75 per cent, As to houses, 
practically every huteba ‘house was severely damaeed "f 
destrojed.” 

Distribution op Teweraiure 
The Tropic of Cancer divides India roughly into 
two equal parts; the Warm Temperate and Tropical. 
But on account of the monsoon character of Indian 
clunate, very Me effect is produced by the Tropic of 
Cancel on die distribution of temperature in India. 
The extreme south is the only part of India where 
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latitude may be said to have a preponderating in- 
fluence on temperature distribution. But there, too, 
the peninsular character of land lets in oceanic influ- 
ences which considerably modify temperatures. 

In Northern India, or the part north of the Tropic 
0 Cancer, the temperatures during the winter months 
are controlled, apart from the slanting rays„of the 
sun in winter, by the anticyclone that covers this area 
then. The temperatures vary between 5 5 0 F and 65° F. 
A slight change occurs in these temperatures whenever 
cyclones disturb the anticyclone. For a few days, 
marking the approach of the cyclone, the temperatures 
are slightly higher. For a day or two, signifying the 
end of the cyclone, the temperatures are slightly 
lower. It must, however, be remembered that it is 
■during the closing days of the cyclone that the lowest 
winter temperatures are recorded locally. 

In Southern India, or the part south of the Tropic 
•of Cancer, the temperatures during the winter months 
arc controlled by the proximity to the equator and 
the oceanic influences. The temperatures generally 
increase from about 65° F. near the Tropic of Cancer 
to about 8o°F. at the southern extremity. There are, 
however, local variations, due to elevation above sea 
level or proximity to the sea. Fig. 5. giving the 
isotherms for January, shows (by the southerly bend 
of isotherms) that winter temperatures arc warmer on 
the east coast than on the west coast. This is largely 
due to the higher elevations on the west. This effect 
of elevation is also brought out dearly by the isotherm 
of 75 °F. enclosing the plateau of Mysore. 

The summer temperatures in Northern India are 
largely the effect of : — 
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(i) Direct rays of the sun, owing to the sun being 
overhead in the northern hemisphere. 

$ Gmtictentality, emphasising land influences far 
from the sea. 

(Hi) Anticyclone, which maintains steadily rising 
temperatures. 

(tv) Modification by the breaking of the South- 
West Monsoon which brings rain. 

As the sun crosses the equator for the north, 
temperatures in India begin to rise. But Fig. 4, giving 
isotherms for May, shows that there is little difference 
in the summer temperature between northern India 
and southern India. The isotherm of yef F. covers 
the greater part of India, mote os less surrounding 
it. In the neighbourhood of the sea, the isotherms 
tend to follow me direction of the coast. This is due 
to the penetration of the oceanic influence, 

During ]une when the sun shines overhead at the 
Tropic of Cancer, the highest temperatures are not 
found in that region. The highest temperatures arc 
found in areas that have not yet received the monsoon 
rains. Thus, the hottest temperatures in India during 
June and July are in the south-west of the Punjab, 
Sind, Central India and Rajasthan. In all areas where 
the south-west monsoon has penetrated, the tempera- 
tures have come dots n cortsiderablv. 


The distribution of day-to-day temperatures over 
the different parts of India is,' however, entirely 
different from the above generalised, seasonal distribu- 
tton ot temperatures The temperature mav rise above 
too F. m a place in thewest Pakistan on a dar timing 
rummer, and may fai! to 40‘F. ot thetcaWs during 
the night. Both we highest and the lotoest tempera- 
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tures in India have been recorded in Jacobabad in Sind, 
(now Pakistan). On individual days in May maximum 
temperatures exceeding no^F have been recorded in 
west Rajasthan, the highest temperature recorded being 
i22°_F at Shri Ganganagar. 

There is a considerable range between winter and 
summer temperature in India, except in Malabar. 
Malabar jrnay be^ considered to enjoy the equatorial 
type' of temperature regime,' in which the difference 
between winter and summer temperatures is very 
little. The range of temperature increases as one pro- 
ceeds into the interior of the country from south to 
north. While in Malabar the range between the hottest 
and the coldest month is about 6*°F., and in south- 
eastern Madras about ia°F., in South-western Punjab 
it is more than 4o°F. 

The range of temperature is much .greater -in the 
interior of the country and especially in the north- 
west India than on rhe coast and in the neighbourhood' 
of the seas; and as a general rule is greatest in the driest 
spring .months and .least in the rainy season. On the 
mean of the year the diurnal range is 25°? to 3o°F in 
the north-west India and decreases towards the east 
and south. The range is i5°F to 2o°F in the north- 
east India and the coastal districts from Sautashtta to 
Lower Burma. Throughout the dry tract to the west 
of the Jamuna and the Aravaljjs, the daily range of 
temperature is greatest in October and November 
when the diurnal range is not less than 30°F and rises 
to 40°F in places. In the north-west of the Peninsula 
and adjoining areas the greatest range of 3o 0 F to 55°F 
occurs in February and March. 

An important feature of the distribution of tem- 
perature is the sudden change from winter to summer,. 
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.and summer to winter. The period of spring and 
autumn is, therefore, !im ted in India. This feature 
is more marked in the north than in the south. The 
.following table gives the temperatures of three 
different areas to illustrate the comparative steadiness 
•of temperatures during the period of the South-west 
Monsoon, and the sudden rise and fall of temperature 
during spring and autumn respectively 

Mean Monthw Temperatures tx Degrees F. 



In the above table, in the Punjab from February 
to May there is a rise of 50“?. and a similar fall from 
September to December. Bnt from June to September 
•there is a change of only 8o=F. In the other two 
•cases also the same tendency is present 

. Tc' s of tc ®p«atutc distribution has a great 
■significance for crop production in India. Thc'uffl- 
tormiy high temperatures during the period of the 
greatest rainfall are of great benefit for the quick 
•growth and matutite 0 f the Summer ot ‘kharie crops.’ 
The low stocks of food, which the Indian peasant 
usual y has about this period of the year, are thus 
•quickly replenished. The sudden change from summer 
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to winter enables the cultivator to show the Winter or 
< rabi crops’ while the ground moisture received during 
the rainy season has not dried up, and is still avail- 
able for the germination of the crops. The sudden 
change from winter to summer, however, proves 
disadvantageous for the best maturity of crops. 

Rainfall Distribution 

In the following table is given the monthly rainfall 
figures for India. It will be clear from these data 
that India gets more of her rain (about 90%) from the 
south-west monsoon, and secondly, that 78% of the 
rains are received in the months of June, July, August 
and, September, i. e, | of the year remains dry:— 

Monthly Rainfall in Cents 


Month 

Rainfall 

Percentage Remarks 

January 

3 . 94 i 

1*0 

February 

5.156 


March 

5,820 

r8 

"} In Assam eastern 

April 

8,588 

2 - 5 Himalayas and 

1 Western Ghats 

May 

* 9>*77 

5-6 

June 

35> 6 59 

j 6’5 

July 

89,150 

26-2 1 787% in these 

August 

74 . 9 S 2 

22*4 j four months 

15-8 J 

1 West Coast, Assam 

September 

47> 2 44 

October 

z8,6jo 

J‘J p and Madras Coast 

i 

November 

S, 57 * 

—"J 

December 

SjJj 1 

0-9 
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The following table gives the climatic divisions of 

India and their rainfall in inches _ 

Climatic Division City Annual Rainfall (In)- 


Assam Dibragarii 

Gauhati 

Bengal Asansol 

Calcutta 

Orissa Cuttack 

Chhota Nagpur Ranchi 

Bihar Patna 

East U. P. Gorakhpur 

West U. V. Meerut 

Punjab Delhi 

East Rajasthan Jaipur 

West Rajasthan Bikaner 

Madhya Bharat Indore 

Madhya Pradesh Jubbalpur 

Vindhya Pradesh Sutna 

Gujrat Bhavnagat 

Cutch Rajkot 

Konkan Bombay 

Decan Poona 

Hyderabad Hyderabad 

Andhra (Coastal) Masuiipattam 

Andhra (Interior) Kurcool 

Tamilnad (North) Madras 

Taroilnad (South) Coimbatore 

Malabar Mangalore 

t Mysore Bangalore 

Trannetirf -Cochin Ailtppr 

, Ibc Mmwara'ms in India are often narked hr 
in- to, .owing four important variations from the 


6 ) 

56 

63 

60 

J» 

58 

5° 

32 

26 

14 

11 

35 

58 

45 

29 

14 

7* 

ad 

27 

4> 

25 

5 ° 


34 

i«9 
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i. The beginning of the rains may be delayed 
considerably over the whole or a part of the country. 

\zS There may be prolonged . breaks of rain lasting 
over the greater part of July or August when the 
summer crops needing plenty of moisture are just 
growing 

.3. The rains may end considerably earlier than 
usual, causing damage to standing crops and making 
the sowing of winter crops difficult. 

Long breaks or an early abrupt termination of rains 
is disastrous to crops and produce droughts and 
famines. 

*4. The rains, may. persist more than usual in one 
part of the country and desist from another part. The 
last one constitutes the most common abnormality. 

The summer rainfall in India comes in heavy down- 
pours leading to a considerable run-off. This results 
in extensive soil-leaching and soil-erosion. London’s 
24 inches of annual rain, for example, come in 161 days 
in light drizzles leading to considerable sinking of rain 
water, while Bombay’s 72 inches come in 75 days only, 
causing large proportion of the rain water to run off 
in torrents. 

It will be realised that the alternation of a wet and 
a dry period is the fundamental feature of Indian climate. 
Owing to tiffs alternation, the significance attaching to 
a rainfall distribution is naturally great in a hot 
country like India, whose life depends mostly upon 
agriculture. The maps in Fig. 7 show that over die 
greater part of the country most of the rainfall % 

COMES DURING THE PERIOD FROM JUNE TO OCTOBER. 

The months of November and December are important 
for rainfall only along the eastern coast of Madras and 
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Orissa. During January and February, however, ^ ie p 
is a small amount of rainfall from winter depression 
tire Punjab and rhe Indo-Gangetic valley generally* 

Fig. 6 shows that the two areas of the heaviest 
rainfall in India are 

(r) the western slopes of the Western Ghats moun- 
tains (including Konkan and Malabar and south Kanara) 
and (it) the southern slopes of tire Assam hills 
(including Manipur and Tripura) and the eastern 
Himalayas. Tire rainfall here is more than ioo* annually. 
The two areas of the scantiest rainfall are 
(x) the Thar and Sind. 

and (i i) a small part of Orissa. The annual rainfall 
here is less than io.' 

Over the test of the country the rainfall generally 
varies from 20" to 80*. The areas near the coast and 
those neat the Himalayas have mote rainfall than areas 
away from these two locations. However, according 
to the observations of the Census Commissioner, 1951, 
n per cent of the total area gets rainfall above 75"; 21% 
between 50" and 75*5 37% between 30" and 50"; 24% 
between 15" and 30” inches and 7% below 15", 

♦The following table gives the annual distribution of rainfall 
according to different seasons : — 

Rainfall Season Dotation Percentage to tfr 

annual rainfall 

South-west monsoon June-Scpternbct 75.0 

Post-monsoon Oce-Nov. 13-0 

Winter or North-East monsoon Dec-Pcb. 2.0 

Pre-monsoon March-May 10.0 


Total 


IOO.C 
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The annuai„tainfall of India is 42", /. e. we get all 
over one lakh maund of water on every acre of land. 
The variations from this normal is as great as -f- 12 
inches and — 8 inches as occurred in 1917 and 1899 
respectively. 

The following map shows that large areas in India 
and Pakistan are subject to a considerable variability 
of rainfall. The map shows that places with lower 
average rainfall have higher variability. Thus, 
Naushehra, in Sind, with a mean annual rainfall of 5 



Fig. S. After Williamson. 

inches has a _ variability of 53 percent. But Kanpur 
whose annual aveiage is 34 inches has a variability of 
20 per cent only. Calcutta, with its 65 inches, has { 
only 11 per cent variability. The high variability in 
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areas o£ low rainfall is, however, not such a serious 
menace to agriculture as the comparatively low 
variability ia areas which have just enough rainfall 
for agricultural purposes. Any decrease in rainfall in 
such areas makes it impossible for agricultural opera- 
tions to be carried on and a famine is the result. 


The failures or variability of rain is not minded 
either by areas of heaviest rainfall or by areas of 
lowest rainfall. In areas of heaviest rain, there is 
always enough water available for the growing of 
some crops. In the dry areas, there is provision of a 
network of canals for irrigation that enable the ctops 
to be grown. But other areas are hit severely. Such 
areas lie in the central part of the country, receiving 
from 30" to jo’ 1 of rainfall in normal years. This is 
the ‘famine .zone’ of India. In this area there' is 
enough rain for crops during normal years, so that 
.'adequate provision of irrigation facilities does not 
cast. This fact is the source of considerable suffering 
in times of drought. 


In a very general way, it may be said that the 
climate of Indiais a Monsoon climate; having land 
winds blowing in winter and the early summer, and 
oceanic winds blowiog in late summer. The late 
summer is, consequently, the raint season. The 
rain-gwng monsoon is known as the S.-W. Monsoon. 
It is divided into two branches, the Arabian Sea 
branch and the Bay of Bengal branch, because of the 
Shape of the peninsula. The Bay of Bengal branch 
is forced into the interior of the country by the parti- 
ai at t; pe of relief features. These features are the 
general direction of the mountains which almost 
conhne the monsoon in India, and the river valleys 
like the Ganga Valley and the Mabanadi Valley up to 
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■which the cyclones from the Bay of Bengal move. 
These cyclones are formed, because of the junction 
of the continental ait of India and the oceanic air of 
the Bay of Bengal. They have a very great influence 
•on the distribution of rainfall in India. The Arabian 
Sea branch of the S.-W. Monsoon practically exhausts 
itself against the Western Ghats. Its influence on the 
general distribution of rainfall in India is nominal. 

The rainfall distribution in India is marked by a 
region of heavy rainfall along the windward slopes 
■of mountains where the rainfall is more than 100 
inches. It is also marked by a north-south running 
belt of moderate rainfall of 30 to 40 inches per year 
occupying the central part of the country. To the 
east of this belt up to the mountains the rainfall is 
about jo to 60 inches. To the west of the belt the 
rainfall is less than 30 inches, except along the western 
Ghats. The deserts of Thar and Rajasthan have less 
than two inches of rain. The importance of the winter 
•cyclones for rain is also to be noted. Famines are 
an inborn character of Indian rainfall. 

The temperature distribution in India is primarily 
the function of the latitude. The Tropic of Cancer 
passes through India. Low temperatures do not 
occur, as a rule, here except in winter in die 
Himalayas. There is also distinction between the 
temperatures of the Peninsular region and those of 
the northern parts. In winter, the temperatures in 
northern India are about 6o° F. In the peninsular 
region, they are above 75 0 F- In summer, the 
temperatures in the north are very high in the early 
part, but they come down to about 90° after the rains 
•start. In the South the summer temperatures are 
about 90*. The character of the night temperatures is a 
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distinctive feature in the plateau region of the south. 
Even in summer, the nights are cool and breezy on 
the plateau. 

Monsoon Forecasts 

The strength of die summer monsoons in India 
depends on four factors. These are 

(i) The amount of snow that has accumulated 
in the Himalayas by the end of May. If this amount 
js large, the monsoon tends to be weak, specially in 
the North-western part of the country, 

(ii) The air pressure ix Mauritius in the month 
of May, which typifies the air pressure over the Indian 
ocean. If this pressure is high, the monsoon is weak. 
For it tends to create anticyclonic conditions in India 

(iii) The rainfall in East Africa and in Zanzi- 
bar during April and May which is an index of the air 
currents in the equatorial doldrums. If this rainfall 
is high, the Indian monsoon is weak. For high rainfall 
in the doldrums can result only when the convectional 
currents of ait are considerable. Such currents retard 
the flow of air from the Southern Indian Ocean 
into India. 

(iv) The AtR pressure in Chile in South America 
during the months of Match, April and May . If this 
pressure is High, the Indian monsoon is ’good. For 
it tends to create low pressure in the Indian Ocean 
and so the cyclonic conditions in India. 

Effect on Economic Life 

India s climate has several important features that 
affect her economic life. 
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(i) The temperatures are never too low in winter 
in any part of India. This gives a long growing 
period, especially as the frost is practically unknown, 
except locally now and then. This feature enables- 
India to grow temperate land crops during winter 
and tropical and sub-tropical crops during summer. 
In fact, but for the two driest months. May and June, 
the whole year is the growing season in India. In 
Bengal, Assam and the Peninsular region, wherever 
water is available for irrigation even in these dry 
months crops are growing in the fields. Thus, as 
many as three crops of rice can be grown in one year 
in these parts. 

(ii) The largest amount of rain comes during the 
three summer months, June, July and August.' This 
is utilised for the quick maturing food crops like- 
millets and maize, etc. The hot and moist climate 
of this period produces an abundant vegetative growth 
in the plants which is useful in providing plenty of 
fodder for canle 

(iii) The summer temperatures arc high and rise- 
suddenly. The maturity of crops in India is, therefore, 
rapid. This rapid maturity of crops tends to deterio- 
rate their quality. India is, therefore, nor a ‘quality*' 
producer, but only a ‘quantity* producer. This- 
applies to winter crops as well as summer crops. For 
the harvesting period of both occurs during summer, 

(i\) The concentration of rainfall to a few months 
in the- year leaves the greater part of the year as dry. 
This does not encourage the growth of grasslands in 
India. Whatever grass grows during die rains is 
scorched during the dry season. Pasturage is, there- 
fore, poor in India. Cattle and other stock have to 
be stall-fed. 
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(v) The geographical distribution of rain in India 

is such that areas of fertile alluvial soil (in the Pun] 1 
and U, P.) where the winter temperatures are coo 
■enough for temperate land crops get only a moderate 
amount of rain, about 30 inches. This enables them 
to grow a large amount of wheat. . 

(vi) The huge rainfall, coming immediately "* cr 
the country has experienced great heat of summer, 
breeds many disease germs. Malaria, dysentery and 
a host of other diseases afflict the population during 
and after the rains. This saps the vitality of the 
'people living in foe wetter parts of foe country and 
makes them inefficient and easy-going. The loss in 
efficiency due to diseases has not been less that 20 
per cent. The fatigue and the ill-defined general condi- 
tions of debility produce a disinclination to hatd 
work. 

(vii) The hot and moist climate of the summer 
months not only tells on our health, hut also tends to 
make us easy-going. In contrast, foe people in foe 
temperate lands are forced to be active physically to 
keep them warm. This climatic drawback makes 
labour in India inefficient. This drawback, however, 
does not affect all pans of India to foe same degree. 
The Punjabi, brought up in a dry climate, is entirely 
different from the Bengali living in a hot and moist 
climate. 

(viti) The frequent Mures of rain and the atten- 
dant misery and starvation facing millions engaged 
m agriculture have tended to make people supersti- 
tious. They easily lose heart and feci helpless against 
■‘Fate. 5 

(is) Gimate exerts a great influence on agriculture. 
As foe incomes of agriculturists fall (because of failure 
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■of rains, floods, etc), their capacity to by industrial 
goods and services is diminished. Lawyers, doctors and 
professional men find their incomes reduced. Failure 
of crops reduces railway earnings and affects the volume 
•of exports. Rent cannot be collected and land revenue 
falls into arrears. It has, therefore, been rightly 
said that, “Budget making in India is a gambling in 
rains. 


QUESTIONS 

t. What do you understand bv Monsoon Climate ? On 
what factors docs it depend ? 

2. Why is the study of the climate of India necessary for 
understanding its economic geography ? 

3. Discuss the pressure conditions in South-eastern Asia 
in May. What is their effect on the weather conditions of 
India ? 

4 - What arc the characteristics of Indian rainfall ? Discuss 
them carefully. 

j. What is the significance of winter cyclones in Indian 
climate ? 

6. Why is the distribution of rainfall all over India not 
uniform ? 

/pi' It is said that the Indian Budget is a "gamble in 
-Monsoon.” Do you acrec with this statement ? Why ? 

8. What causes affect the distribution of Temperature in 
India during (<7) Winter and (b) Summer ? 

9. Describe the factors that enter into the forecasts of Indian 
Monsoons, 
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PHYSICAL FEATURES 

The core of the physical structure of India is the 
Peninsular India. The Peninsular part is the oldest, 
■while all other pairs were formed around it at a later 
period. It is or interest to note that Peninsular India 
has mostly remained a land area, never having been 
submerged completely beneath the sea except locally 
and, that too, temporarily. The only structural 
changes that have taken place here, therefore, have 
been of the nature of faults or fractures in the aust 
due to tension. The mountains found in the Peninsula 
are, therefore, mostly of the “relict” type. They are 
not true mountains of upheaval, but arc, mere out- 
standing portions of the surface that have escaped the 
weathering of ages that has removed the surrounding 
parts of the land. Due to its old age one encounters, 
not the,. ‘youthful,’ as is characteristic of other regions 
of India, bat. ‘mature.’ relief in the Peninsula. Its 
rivers have flat.shallow valleys, with low gradients, 
because their channels have approached. the 'grade or 
the base-level of erosion.* 

Geological History 

There ate two periods in -the geological history of 
India which are landmarks in the physical features of 
the. Peninsular India. The first period is that when, 
owing to earth movements, numerous cracks and 
fissures were made in the surface and large linear tracts 
subsided. This gave rise to basin-shaped depressions 
usually known as the ‘Geosyndine’. The drainage of 
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the land discharging its sediments into these depres- 
sions ultimately filled them up. These sediments later 
hardened into rocks known in Geology as the ‘Gond- 
wana’ rocks, from the typical deposits of these rocks 
occurring in the Gond country to the south of the 
Narbada. Beneath this debris was buried the luxuriant 
vegetation which was later converted into thick scams 
of coal, in some parts 20 to 80 feet thick. There is 
evidence enough to support the geologists in their 
conclusion that at this period of the geological history 
of India the Peninsular India was connected with such 
far-off countries as Australia and Tasmania, South 
Africa and Madagascar and Patagonia and Falkland 
Islands * It was during this petiod that large deposits 
of sandstone found in the Mahadeo and other hills of 
the Satpura range were made. 

The second outstanding period is that when the 
Deccan experienced intense volcanic activity. A large 
area of the Peninsula was flooded by quiet outpourings 
of lava from fissures in the earth's surface. The 
lava eventually raised the greater part of the Penin- 
sular India into a plateau. Denudation has now cut 
this plateau into numerous isolated, flat-topped and 
square-sided hill masses, so characteristic of the Western 
Ghats. 

The parts north and cast of the Peninsula have 
had a chequered history. They have been buried 
under the sea several times. This sea was an exten- 
sion of the Mediterranean Sea and extended at one 
time up to the south-west corner of China, The 
geologists call it the Tethys. The mighty Himalayas- 
have been, formed from marine deposits in that sea. 

*THis whole southern continent was known as the ‘Gond- 
wanaland.’ 
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After the Deccan had been covered with large deposits 
of lava, it appears that considerable earth forces were 
released which gradually crumpled and folded the 
marine deposits of the Tethys into the loftiest moun- 
tain of the wodd, the Himalayas. The sea receded 
to the west, giving place to an estuary of the combined. 
Indus-Ganga-Brahmaputra river system. The drain- 
age from the newly created Himalayas carried with 
it immense quantities of debris which quickly filled 
up this estuary. The forces of upheaval continued 
and this deposit of the rivers was folded into the 
Siwaliks neat the foot of the Himalayas, 


The earth forces involved in the upheaval of the 
Himalayas produced a depression to the north of the 
Peninsula. This wide trough between the Peninsula 
and die Himalayas was occupied for some time by an 
arm of the sea. It was in this trough, therefore, that 
the drainage from these two areas emptied itself. This 
drainage was disturbed in later times by unequal earth 
forces which dismembered the old river system into 
the three separate river systems of the Indus the 
Ganga and the Brahmaputra. The depression which 
was still left, began to be filled up by the silt brought 
down from the high ground by the numerous tribu- 
taries of die Indus and the Ganga. Each fresh uplift 
of the mountains must have rejuvenated these streams. 
This must have muldplied their cutting and cairvin* 
capacity, and so quickly filled up the'lndo-Gangcdc 
depression. The depth .of die alluvium in die Indo- 
Gangetic depression is tremendous. It is estimated 
from 6,500 feet to 15,000 feet. The trough is hot of 
uniform depth along its whole length; it is probablr 
at as maximum between Delhi and the kajmahal hills, 
and shallowest in Rajraahal and Assam. 


PHYSICAL FEATURES 


47 


Some geologists, however, believe that the Indo- 
Gangetic Basin occupies not a trough created during, 
the folding of the Himalayas, but a fault valley of the, 
type of the present Narbada valley, which must have 
been filled up completely by the tremendous amount 
of silt brought down from the Himalayas. The great 
depth of the silt deposits must be hiding the steep- 
sides of the fault valley. 

The forces of upheaval are still at work in the 
Himalayas. The northern-rim of the trough, where 
it merges into the Himalayan foot-hill zone is one of 
considerable tectonic strain. The earthquake zone 
of India runs along the northern edge of this trough. 

PHYSICAL DIVISIONS 
Based upon this geological history, India is divided- 
into the following four physical divisions. In these 
divisions, the fundamental importance of the Deccan. 
Plateau and of the Himalayas is to be noted. It is. 
along these regions that the plains of India, which 
are so important economically, have been formed. 
These physical divisions are 

i. The Himalayas and the adjacent mountains ; — ~ 
z. The Southern Plateau ; - 

3. The Sutlej-Ganga Plains! 

4. The Coastal Plains. V- — 

I. THE HIMALAYAS 

The mountain mass that bounds India on the land 
border of Asia consists of a number of mountain ranges 
among which Himalayas are the most famous. The- 
Indus and the Brahmaputra rivers divide this 
mountain mass into three sections : (i) the Himalayas, 
(ii) the mountains lying to the north-west of the 
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Himalayas, and die (iii) the mountains lying to the 
south-east of the Himalayas. Between the Indo- 
Gangetic plain and the main mountain mass lie minor 
ranges like the Salt Range and the Siwaliks. Enclosed 
^behind these minor ranges arc high plains which are 
known in some parts as ‘Dun plains’. 

^The Himalayas ate a range of folded mountains 
running from the Pamir knot in the north-west to the 
border of Assam for 1,500 miles which are among the 
youngest in the world : because of their youth they 
nave the highest Peak in the world. Mount Everest 
(29,028 ft.), Kanchinjunga (28,146 ft.) Dhavlagir 
■(26,826 ft.), and Mt-Godwin Austin, (28,250 ft.), are 
the highest peaks* These may be compared with 
Mt. Mckinlcy (23,100 ft.), the highest peak in the 
Rockies in North America, Aconcagua ( 23, 000 ft.), 
the highest peak in the Andes in South America, and 
Mont Blanc (ij, 781 ft.), the highest peak in the Alps. 
There ate more than 140 peaks in the Himalayas which 
•ate higher than Mont Blanc, the highest peak of the 
Alps. The Himalayas have acted as a climatic barrier 
by keeping ^ the Monsoons in and shutting the cold 
northerly winds away from India, and as commercial 
and social barrier because of their very high passcs.f 
‘The high altitudes limit travel only to a few passes, 
notably Jelep_ La and Natu La. The other passes are 
Rolitag, Bara Eapdia aS'Jojila. The average height 
of th”ese passes in foe Himalayas is between 16,000 
and 18,000 feet which easily exhausts both man and 

‘India, 1956, p. 1. 

t“For ages natural barriers of high mountain ■rails and stormy 
tropical seas hare largely protected India from the influence o£ 
the rest of A$ia”-Ciewd! & Thompson, Lad aai Ptoplt, Vo! IV, 
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•beast. Compare this with some of the important 
passes in the Alps. The Brenner pass between Italy 
and . Austria is 4,484 feet. The Simplon, between 
Italy and Switzerland, is 6,592 feet high, and the 
Mont Cents pass, between Italy and France is 6,850 
feet. 

The Himalayas proper extend for about 1,500 miles 
between the rivers Indus and the Brahmaputra. The 
average breadth of the country over which they 
spread, is about 150 miles. Over this vast extent, 
ridges and valleys occur in almost all directions. The 
mam folds, however, all run along the Tibetan Pla- 
teau. In the north-western section, therefore, the 
general trend of the valleys is cast-west, and in the 
eastern section it is north-south. There is no con- 
tinuous valley to separate the main range from the 
minor ones. * Owing to their youth the Himalayan 
valleys are mostly V-shaped narrow gorges in which 
the streams are cutting backwards, so that river and 
valley capture is a very common feature in the 
Himalayas. Some U-shaped glaciated valleys also 
occur at great elevations where the glaciers descend 
from the mountains. 

The three ranges of Himalayas are : — 

(i) ' The Great Himalayas— 1500 miles long, aver- 
age elevation 20,000 ft. 

(ii) The Lesser Himalayas— average elevation 
25,000 ft. 

(iii) Outer Himalayas — 3,000 to 4,000 ft. 

The Great Himalayan Range, running from the 
Indus to the Brahmaputra, is characterised by great 
elevations which remain covered under perpetual 
snow. The highest peaks of the Himalayas occur in 

4 
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this range, t.g, Nandi Devi, Mt. Everest, Dhavala- 
git, Kanchanjunga, Gosain Than and Nanga. Patbat. 
Both towards the Tibetan side and towards the Indo- 
Gangetic plain side of the Himalayan range arc found 
ranges of lower elevations. Examples of such 
ranges ate, on the Tibetan side, the Ledakls rang and 
the Zasfar mg, and on the plain side, the P/r Pc«/W 
rang. The spurs and ridges of these, as well as the 
main range run in all directions and present to the 
eye a confusing.mass of hills and valleys. Of these 
valleys and valley slopes those of the big rivets 
draining into the plains alone are important from 
the economic point of view. Most of these valleys, 
though narrow, have their sloping walls composed 
of limestone which usually yields a fertile soil/ 
Enclosed within the Great Himalayan Range and 
die minor southern ranges arc two broad valleys 
which are not strictly speakiag ‘river valleys.’ They 
are Kathmandu and the famous nit of Kashmir. 
These are vast plains situated at about fife thousand 
feet above'sea level and enclosed by mountains on 
’all sides. The ottgm..of these may have been the 
silting up of great lakes, the evidence of which may 
be found, in the basest Kashmir, in the remnants, the 
Wulat Lake and the two Dais near Srinagar. 

. The latest to be added to the family of the Himalayas 
are the Siwalik Hills which are not a continuous range 
like the Himalayas or the other ranges near it. They 
ate not so high either; they are a mere two to three 
thousand feet as compared with the staggering heights 
of the Himalayas ranging in the neighbourhood of 
28,000 ft. These bills have been made out of the 
debris coming from the Himalayas. The proportion 
of mud, therefore, predominates in these hills, which 
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accounts for the particularly green aspect of the 
Siwaliks.Thcse hills are found only in middle section 
of the Himalayas. They are absent in its north-western 
and eastern sections. The Siwaliks ate given different 
names in some patts, for example, near Gorakhpur 
they arc known as Drnim Range and further east as 
Chttria Range. 

Between the Siwaliks and the Himalayas there 
are some flat valleys known in some parts as ‘Doons/ 
Hence the name Dehradun. The ‘Doons* are covered 
with deep deposits of silt and rock brought down by 
the swift flowing rivers from the Himalayas. These 
rivers, in most cases, arc obstructed in their course 
by the Siwaliks. They, therefore, deposit a consider- 
able part of their load in the plains lying between 
the foothills of the Himalayas and the Siwaliks. 
Here and there in these ‘Doons* jut out the tops of 
hillocks that have been buried under the silt. Usually 
these tops arc well-wooded. In most cases rivers 
cross the Siwalik hills through deep gorges, but in 
some cases large rivers also flow out through the 
gaps, naturally provided by the occurrence of these 
mils in sections. The gorge of the Ganga near 
Hardwar is noteworthy. 

Western Off-Shoots of Himalayas 

Towatds the north-west beyond the Indus, the 
Himalayas are succeeded by the mountainous country 
of Baltistan which is not politically in India. The 
Karakoram and the Hindukush mountains dominate 
this part This mountainous country continues west- 
ward into the tribal homes of the border tribes living 
between Pakistan and Afghanistan. The Sulaiman 
and the Kirthar ranges separate this hilly country part 
of which lies in the North-Western Frontier Province 
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and in Baluchistan, from the Indus Plains. Separated 
from the Indus plains by the Sulaiman Range are 
almost hill-girdled plains of Peshawar, Kohat and 
Bannu situated at an. altitude of more than a thousand 
feet. These plains are similar to the ‘Dun’ plains 
found between the Siwaliks and the Himalayas in India: 
the place of the Siwaliks bebg taken by the Stiff 
to the south of Peshawar plain in Pakistan. 

The slope of the mountains is, steep towards the 
Indus plain s and' communication is possible only 
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through the mountain passes that follow one or other 
stream crossing these mountains from Afghanistan 
side. The most important of these passes is the 
Khyber pass that follows the Kabul river which is 
the biggest river coming from across these moun- 
tains. These passes arc situated at about six thousand 
feet above sea-level and arc not so difficult to cross as 
the high Himalayan passes. 

\ The direction of valleys in this hilly region is gene- 
rally from north-cast to south-west, which further west 
in Makran becomes east-west. As one proceeds away 
from the Himalayas in this hilly country, the climate 
becomes drier and drier. The land forms arc, therefore, 
more and more the result of wind erosion. Alluvial 
deposits arc less marked. Stony ground predominates. 

^Eastern Off-Shoots J 

Towards the east, the Brahmaputra breaks the con- 
tinuity of the Himalayas into the adjoining hills of 
Burma «nd Assam. These hills are not so high as the 
Himalayas or even those on the North-Western Frontier 
in Pakistan. There arc no broad valleys in these hills. 
The Garo, Kbasi y Joint} a y and the Naga hills , running 
almost east-west join the chainof the Lusbai and the 
Arakan , hills, running north-south. Towards the plains 
these hills generally present a steep slope. Towards 
the interior of this hilly region the slope is gradual and 
there arc some plateaus broken by low hills. One such 
plateau is the plateau of Shillong. In the south, in some 
-T. places the hills have receded a little giving the „ shape 
funnel. Cherrapunji which has got the distinction 
of "having about the largest rainfall in the world, is 
situated in one of these funnels. The plains In the 
neighbourhood of these hills ate generally swampy due 
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both to the heavy rainfiiU and a flat muddy surf ace 
•which retards quick drainage. 

All along the Himalayas and other hilly. jeg® R5 
•where they join the plains, there ate ‘■forelands' known 
locally as ‘War’ or ‘jfor’ in which ate deposited cO*S 
sands and pebbles brought down from the hills by ® c 
swift flowing mountain streams. Except during ® e 
rainy season these areas ate marked by dry rivet courses 
in which the water of the smaller streams sinks under- 
ground. It is only die larger rivets that flow on the 
surface in the bhabar area. These hhahr lands ate 
more-extensive in da western and north-westetn Why 
region than in theeast 

The water that sinks underground in. the bbabitf 
reappears on die surface where the plains begin. Tills 
water converts large areas along the water parts of the 
hilly regions into ‘maps’ or 'krai’ (no-man’s land) 
which is usually an ill-drained, densely forested plain- 
The tern is more marked in the eastern regions, due to 
greater rainfall than in the west. 

a. Southern Plateau 

The Peninsular Region which is the oldest part or 
India, is divided into several large or small plateaus, 
about 2,oob £t. above sea level. The dividing line is 
formed by low bills, which are cither the remnants 
of old mountain systems, as in the 1 case of'HiV’Ata- 
valli Hills, or the harder parts of the plateau jtself 
which have withstood erosion, as in the case of the 
Western Ghats. The interiors of the plateaus are 
marked by a number of mem which flow in broad, 
flat, valleys. Hie fringes are considerably broken. 
On the top, the surface of die plateau is hammock? 
or undulating. A nuraher of isolated hillocks are 
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also found in the interiors, but they are more nume- 
rous near the hills bounding the plateaus. 

The fault or the rift, in which the Narbada river 
flows, divides the Plateau Region into two almost 
triangular portions. The northern portion is known 
as 'the Kialm Plateau and the southern the Deccan 
Plateau. To the west and north-west of the Malwa 
Plateau are the Aravalli Hills which occupy a consider- 
able east-west expanse. They narrow down consider- 
ably towards the north-east whete they degenerate 
into low hillocks which finally end near Delhi. The 
Aravallis are crossed by a number of rivers which are 
dry except during the rainy season. Important among 
them arc the Make, and the Ltnri flowing into 
Arabian Sea, and the Chambal with the Bairn, flowing 
into the Jamuna. The highest elevations of the 
Aravallis occur in the north-eastern section in the 
isolated blocks, where Mount Abu is the highest point, 
5,653 feet above sea level. 

In Rajasthan the vicinity of the Aravallis is marked 
by patches of stony ground which are evidence of 
the long time during which erosion has been going 
on in the Aravalli aiea. It has already been noted 
that the Aravallis are the remnants of the oldest 
mountain system of India. 

Towards the south, the Malwa plateau is bounded 
by the Vindhyas which are given the high-sounding 
name of ‘Mountains’, though in reality they are 
nothing more than the escarpment of a rift valley. 
Running east-west along the Narbada valley, the 
Vindhyas join the Kairuur Range which is a similar 
escarpment along the Son valley. Towards die 
north-eastern corner of die Malwa Plateau are the 
JBtntdi hills . The Malwa plateau, like the other 
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plateaus ia the south, is largely broken io ^ 
neighbourhood of rivers or where it approach® ' 
Ganga Valley. These broken areas are called 
fond.’ Examples of these ravine lands are found * 
the highly broken country of Bundelkhand and s 
the valleys of the Chambal and theBanas. W tnff 
interior the surface is flat, except where isolated w* 
hillocks occur. The slope ..of- the greater part of tn 
Malwa plateau is towards the Gangeric valley. ( 

Thc country south of the Narbada is called tn 
Deccan’ tableland. It is also triangular in s *> a P® 
and bounded by low lulls on all sides. Towards tn 
north arc the Satpura hills whose highest point is 
die Mahadeo Hills, on which is situated EachmatnV 
the summer seat of the M. P. Government. TheS^ 
hills continue towards the cast where they meet itt 
die Amarkantak, the hills of the Chhota Nagp ur 
plateau. There are various local names given to 
the hills. One distinct feature of the Salpuras and 
other hills of the Deccan tableland is that unlike t» e 
Himalayas, they have no. conical ‘peaks,’ they have 
‘flat tops’ or small tablelands as their highest point- 
The Selpms have experienced in the past much fault" 
jng,as a result of whicli practically all the. rivets in 
flow in deep gorges. The gorges arc big or small 
according to the size of the rivers which have consider- 
ably modified these gorges. The descent of these 
rivers from the higher plateau is by means of falls, ss 
in the case of the Narbada neat Jabalpur. Towards 
the north of the Satpura lies the fault valley of the 
Narbada and towards the south that of the Tapii. The 
flat plains of thc Narbada and thc Tnpii lie in the rcc' AI ’* 
of the ‘regur’ or the ‘lava soil’ in which the rounded 
tops of a ftw hillocks buried under the deep lava de- 
posits protrude fern and there, Thc rivers Narbada 
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and Tapd flow against the general slope of the table- 
land due to their situation in deep rift valleys running 
east to west. 

The western flank of the Deccan tableland is 
guarded by the Western Ghats, a portion of them is 
also_ called the Stbyaiarijnlls . They ate 5,000 ft. high. 
Their steep slope is towards the sea. The wall-like' 
slope of the Western Ghats towards the Arabian Sea is 
a clear indication of faulting which seems to have 
separated the Peninsula of India from the land that now 
lies buried under the Arabian Sea. The Western Ghats- 
are a continuous mass tunning north-south, across 
which access is possible only through a few gaps or 
low passes. In two of the passes, the Bbon Ghat, 
and the Thai Ghat, access is through tunnels. Except 
near their northern and the southern extremities, the 
Western Ghats run close to the sea leaving only a- 
very narrow coastal strip. Where they are very 
close to the . sea, rocks jut out into the sea making 
navigation risky. Only a few rivers have been able to 
cut their course across these hills : they all flow through 
very deep gorges along which communication is impos- 
sible. There arc many rivers that take their rise on 
the western slope and many others on the eastern slope. 
Those on the west have a shorter distance to the sea 
and are, therefore, swift-flowing, with small alluvial 
fans near their mouth and water falls in their lower 
course. Those on the east have longer and, in their 
lower courses, wider valleys with big deltas near their 
mouth. Usually there are big falls where these rivers 
descend from the Ghats to the plateau to the east or 
the coastal plain to the west. 

Towards the east of the tableland are the Eastern 
Ghats which are a contrast to the Western Ghat s j ustL 
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described. The Eastern Ghats are a series ° 
hillocks about 1500 ft, high separated from one aD ° 
by wide gaps usually occupied by rivers coming, t 
the Western Ghats or the Satpuras. It is only 555 , 
extreme south where they join the Nilgiri bilk ® a L 1 
are continuous for some distance. The Eastern t* 
art, the mints of ■very old fold mountains 
Armllis. They are unlike the Western Ghats w 
■are an escarpment of the Plateau. They do not ran 
with the Western Ghats in height or steepness of s' lop • 
Towards the north-east, the Eastern Ghats j 01n 1 
hills of the Chhota Nagpur plateau. Through 00 
their extent the Eastern Ghats keep away from the sc • 
thus leaving a broad coastal strip. It is only near tn 
■Chilka Lake that they approach closest to the sea. a » 
Eastern Ghats are joined to the Western Ghats through 
the Nilgiris, and to the Satpuras through the Cnhot* 
Nagpur hills, thus completing the triangular boundary 
•of the tableland. 

South of the Nilgiris lie the Amimhi Bills which 
arc separated from the former by the Vaighai Gap • 
This gap is about 20 miles broad and provides easy 
access between the west and the east coast of India. 
A branch of the Anaimalai runs to the north-cast 
uadcc the name of P aim WUu Another branch. runs 
vo the south as the Cardaramom Hills. The latter 
continue right up to the southern extremity of the 
country. 


Thus, the physical features of the Peninsular India 
have resulted partly from the very old mountain sys- 
tems that remain exposed above the vasrlava deposits, 
and partly from the lava deposits themselves that 
•buried the old writs to a great thickness converting 
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the major part of the peninsula into a big tableland 
■or plateau, 

The remnants of the old mountain systems in the 
Peninsula are the Aravalli , the Satpura and the Eastern 
Ghats. These are mostly disconnected hills with 
xounded or fiat peaks. Their elevation is generally 
low. They are formed largely of old sandstone, 
though limestone and shales arc also of common 
•occurrence in them. The Peninsular region of Indii., 
has experienced a good deal of ‘faulting 5 in the past. 
■Owing to this faulting several large ‘rift valleys’ have 
been formed. Some of these rift valleys are now 
occupied by rivers, e.g. the Narbada and the Tapti 
•rivers. The result of this faulting lias been that the 
big plateau of the Peninsula has been divided into a 
number of smaller plateaus ; like the Malwa Plateau, 
the Deccan tableland, the Chhota Nagpur plateau, and 
the Mysore plateau, etc. The escarpments facing the 
valleys that separate these smaller plateaus are consider- 
ably broken up into ravines, due to the erosive action 
of running water. They, therefore, look like hills 
when seen from the valley itself. The Vindhyas, the 
Kaimurs and the Bundi Hills are examples of such 
dissected escarpments, 

The highest peak of the Nilgiris, Dodabetta , is 
over 8,640 ft ; of the Anaimalai the highest peak is 
Ammdiy over 8,800 ft. These mountains are the 
continuation of the Eastern Ghat mountains. 

The tops of the plateaus ate seldom fiat. They 
are generally hammocky or undulating. Here and 
there, stand a few hillocks which are the evidence 
of the harder parts of the plateau, resisting erosion for 
long. Some of these hillocks, like the Fort rock of 
Gwalior, are the examples of ‘circum-erosional moun- 
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tains, which stand out above the surrounding country,, 
because the softer rocks around them have been wash- 
ed away. The rivers that flow in these plateaus have' 
cut for themselves deep and broad valleys, with almost - 
flat bottoms. Where these rivers leave the plateau,, 
there are generally waterfalls or rapids. 

The most conspicuous feature of the Peninsula is, 
however, provided by the Western Ghats. They arc a 
considerably eroded escarpment of the lava plateau 
facing the Arabian Sea. 

The State very generally, the Peninsular India is 
marked by old and hard rocks which are mainly 
metamorphosed rocks like the Dharwar rocks ; igne- 
ous rocks like the-granites and basalts that usually 
occur as loose isolated blocks ; and old sedimentary 
rocks-likc-the-sandstones and limestones. The basalt 
rock also occurs as a black thin layer on the tops of 
hills. 

The rocks of the Peninsula have suffered long 
denudation. This part of India, therefore, tends to 
be a plateau, as the elevations have been worn down. 
The lava deposit over a large section to a great depth 
also made it a plateau. 

The peninsular region was also subjected to a con- 
siderable amount of faulting. These faults occur in 
various patls of the region. The fault of the Narbada, 
and the Great Boundary Fault of the south arc exam- 
ples. 

In conclusion it maybe said that there is a great 
variety of physical features in Peninsular India. 
Though this platean is poor in forest resources yet it is 
rich in minerals and is regarded as the ‘storehouse of 
minerals.’ 
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3. The Sutlej-Ganga Plains 

The Sutlej-Ganga plains appear fiat with a gentle 
-slope away from the Himalayas. These plains are wholly 
•composed of sediments deposited by great rivers of 
northern India. The great depth of the alluviam has 
made this plain very fertile. No. rock-bed is disclosed* 
by boring done front 500 to 1,000 ft. According to 
Oldham the maximum depth of the soil in this plain is 
.about 15,000 ft. near its southern edge. The deposits 
include a great thickness of clay, loam and silt. For 
miles together they show no relief features. On closer 
examination, however, they are found to be cut up 
into a number of lowlands and uplands formed by the 
■numerous rivers coming from the Himalayas. The 
older alluvium deposited by the rivers forms the 
uplands which are known locally as “ ~?>angar\ and die 
newer alluvium in the riverbeds forms the lowlands 
or t Kbadir\ The older and die newer alluviums are 
separated from each other by the high river banks 
which are in some cases as high as one hundred feet 
from the riverbed. The uplands in the neighbour- 
hood of rivers are broken into extensive ravine lands, 
extending for miles on both sides of the rivers. The 
ravine lands are like the ’■badlands’ of North American 
Western plains and have suffered considerably from 
•soil erosion due to reckless destruction of vegetation 
cover of the soil. 

The lowlands and depressions become more pro- 
minent as ' one approaches the delta of the Ganga. 
The^anga .Delta is the largest delta in the world, 
having an area of. about 31,880 sq. miles. A. larg e 
number of -the depressions in the lower section, of 
the Ganga plain are ..old river beds which have been 
cut off by a change in the river course. These dep- 



62 


ECONOMIC GEOGRAPHY OF INDIA 


ressions are called locally the ‘bib’; while the rive* 
banks are called 'Chars’. The significance of the 
'Chars’ is very great in the location of villages in 
the delta region where the depressions are entirely 
flooded during the rainy season. 

, It should be noted that no part of the Indo- 
Gangetic plain is peneplain. 

4. Coastal Plains 

The Southern Plateau is surrounded on all sides 
by low plains. It is against the hard rocks of the 
plateau that the plains have been formed. Towards 
the north is the Sutlej-Gangetic plain ; towards the 
east the Gangetic plain and the eastern coastal plain j 
towards the south also the eastern coastal plain ; and 
towards the west, the western coastal plain which 
joins the Thar desert plains. 

THE EASTERN COASTAL PLAIN 

The eastern coastal plain, which is known as the 
Bajatighat, may be considered in two sections : the 
lower section which consists of the deltas of the rivers; 
and the upper section which consists mostly of the 
plains lying in the upper courses of the rivers. The 
lower section is entirely alluvial, while the upper sec- 
tion is partly alluvial and partly a peneplain formed by 
the denudation of elevated relief. This peneplain is 
covered in some places by thin alluvium of the river, 
while elsewhere old rocks still stand out prominently. 
The lower section is fringed by a series of sand dunes 
in the vicinity of the sea. These sand dunes havg bceo 
formed by the action of waves. In some parts en- 
closed within these sand dunes arc lagoons. The 
lakes Palicift and Chilhi are in reality big lagoons of 
this type. Immediately along the sea a sandy beach 
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stretches all along the sea coast The Payanghat ex- 
tends through the Paighat gap to the western coastal 
plain. 

The western costal plain 
The western coastal plain, beginning from the 
Malabar coast; runs from the south to the north all 
along the Arabian Sea. Towards the south the plain is 
very narrow about 40 miles except where the Western 
Ghats have receded. The southern section is also 
characterised by a number of long and narrow lagoons 
which are navigable for hundreds of miles. These 
lagoons are unlike those found on the eastern coast in 
this respect, because the latter are generally surf-beaten 
and shallow which are joined by canals, which serve 
as good coastal traffic by boats, rafts and canoes. The 
western coastal plain broadens to the north of Bombay 
into the alluvial plains of the Tapti and the Narbada, 
and further north into Gujrat. Part of the coastal plain 
in Gujarat and Kathiawar, as well as in Cutch, is also 
a peneplain where the old rocks still appear on the 
surface. Gujrat and Kathiawar plains are partly 
covered by the regur of the Black Cotton Soil. The 
monsoon floods being enormous silts help the growth 
of enormous forests and plantations. 

The western coastai plains merge in the extreme 
north into the Thar and Rajasthan deserts. These parts 
are characterised by vast deposits of sand or silt, partly 
due to the dry old river courses and partly to the 
emergence of vast plains from under the sea which is 
receding in this part. 

The Thar and Rajasthan deserts, in their western 
and northern sections are marked by sand dunes cover- 
ing hundreds of square miles of area. These sand 
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■dunes ate due generally to the blowing in of sand 
from the neighbouring dry plains by the prevailing 
■winds. 


QUESTIONS 

1. What is the economic significance of the Himalayas ? 

a. How do the Siwaliks differ from the Himalayas ? 
'What is their economic significance ? 

5. What is a ‘Doon’ ? What are its physical character- 
istics ? 

4. How do the valley of the Deccan tableland differ from 
those of the Himalayas ? What is the economic significance of 
this difference ? 

S*. Wbat ate the physical characteristics of the Ind» 
Gangctic plains ? 

< 5 . What is meant by 'ravine lands' ? Where do they occur 
most in India ? Why ? 

7. How do the Payanghat plains differ from thelndo- 
■Gangctic plans ? Does this difference in any way affect the 
■agriculture of the two plains ? How ? 

8. Describe the main features of the Eastern Ghats and 
•say how they affect the lines of communications. 

y. What are the physical characteristics of the West-Coast 
■plains ? Account for them. 

ro. What are characteristics of the Atsvalli Hills ? How 
•do they contrast with the Vindhyas ? 



CHAPTER IH 

VEGETATION 

There is a great variety in the natural vegetation 
of India. Considering the great variations in climate 
and physical features of the country, this is to be 
expected. Tropical, Sub-tropical, Temperate and 
Alpine ; all classes of vegetation occur in this country. 

Tropical Vegetation 

Over the greater part of the country, however, it 
is the tropical vegetation that is found. Ordinarily, 
in other parts of the world, tropical vegetation is 
subdivided on a basis of moisture conditions into the 
following types : — 

(<r) Evergreen forest ; (b) deciduous forest ; (c) 
savannah ; (d) thorn forest ; and (<?) Steppe. 

In India, however, according to Champion*, 
■examples of well-defined tropical grasslands are lack- 
ing ; though grassland is common enough as a 
secondary and a temporary phase of development under 
the influence of forest fire or grazing. The typical 
savannah type of other countries is also absent, as 
the closed deciduous forests here grade into thorn 
forest without any open grassy park-like stage. 

Sub-Tropical Vegetation 

The Sub-tropical, Temperate or Alpine vegetation 
is found in India only on the mountains. The sub- 

*Champion : A Preliminary Survey of the Forest Types of 
India and Burma, 1936. 
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tropical conditions seem to be determined mote bf 
altitude than by latitude hete and ate characteristics”? 
developed in the hilly tracts. The sub-tropical Zone 
is really a transition from the tropical to the temperate 
Zone, and is sometimes, difficult to be distinguished. 
Owing to a moderate summer monsoon rainfall, it 
seems quite well defined in the West and Central 
Himalayas as die cam Pine Forest. In the north- 
west also where the rainfall is low and comes mostly 
in winter, thctc is a sub-tropical dry evergreen forest. 
Even in the Eastern Himalayas where there is a 
heavier summer rainfall, the sub-tropical belt of forest 
occurs between the tropical vegetation and the tempe- 
rate oak forests. But on the hills of South-Indin there 
seems to be no teal break between the tropical and the 
temperate types ; only a felling off in the luxuriance 
of forest being noticed. The small daily and seasonal 
range of temperature is evidently the cause of this 
there. 

Temperate Vegetation 

The temperate vegetation in India consists only of 
forests on mountains. There are no temperate grass- 
lands in this country, as India does not extend into 
middie latitudes- 

The Temperate forests in India ate distinguishable 
in three classes. Two of diem are roainlv coniferous, 
while the third is predominantly broad-leaved. These 
classes depend mostly upon the rainfall during the 
season of vegetative .activity, r. ?. the summer months 
with a mean temperature over 550 F. The wettest 
type, which is the broad-leaf type, occurs both in the 
southern and the northern hills, but the moist and 
dry types, winch are coniferous, occur only in the 
Himalayas. 
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Alpine Vegetation 

The Alpine vegetation is found in India only in 
the Himalayas and the connected ranges, Above 
the timber limit, high forest is replaced by Alpine 
scrub, varying in form with, the available moisture 
supply. The birch and the rhodendron arc the com- 
monest trees in the Alpine forests in the Himalayas, 
The forest is mainly evergreen, although several of the 
broad-leaved varieties arc deciduous. These forests 
occur at altitudes of 9,500 ft. to 11,500 ft. 

Vegetation of the Plains 

The natural soil covering of the plains in India 
is a closed forest. But very large areas in the plains 
are found to be almost, or quite, devoid of trees. They 
support only a meagre covering of grass. It is ex- 
tremely probable that clearings for human habitation 
and agriculture are responsible partly for this. There 
is, however, another way in which closed forests can 
be destroyed and replaced by grass. Owing to the 
alluvial nature of the soil In the plains, the rivers con- 
tinually swing backwards and forwards in their courses. 
It often happens that as a result of heavy rainfall in the 
hills, these rivers rise rapidly and carry down enormous 
quantities of clay and silt. Should it happen that the 
flood is of exceptional duration and volume, the rivers 
spread their waters over a large area. When this 
happens in evergreen forests, a deposit of clay and 
silt is laid down which ultimately leads to tlte decay 
of the forests. In the following year, in the evergreen 
forests, most of the tall trees and shrubs die out, owing 
to the day deposit. The trees that ate left soon dis- 
appear, owing to the attacks of fungi and insects. 
This phenomenon is quite common and is responsible 
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for the destruction of tie forest cover over large areas 
in the plains, close to die foot hills. 

Overgrazing and forest fees also lead to 
destruction of natural forests. The forest fires in Inoia 
are most destructive during the cool weather when the 
grass is not wet and when the atmosphere is dry. 
During the summer months the grass underbush 
withers, while it is soaked during the rainy season and 
cannot, therefore, arty the fire. 

Jhuming 

The influence of man in the destruction of forests 
is most serious. Apart from the reckless cutting 
that is common to all parts of the world, Indian 
forests in Assam suffer from the practice of * jbmiM 
which the backward tribes follow to clear the ground 
for cultivation. Jkiming is practised only between 
certain altitudes. There is no Jhuming above 8,000 
ft. for the reason that crops will not ripen so high. 
Below 5,000 ft. the hill people do not go, for fear of 
heat and disease. The south-east, south, or south- 
west aspects are usually chosen in • order to take 
advantage of the sun’s rays, and ali trees, even the 
largest arc cut down in the cold weather. During 
the hot weather, the debris is set fire to at the lowest 
part of the jhum ; the rising flames cause an upward 
draught and the fire rushes up the hill. When all is 
over, nothing, is left but the charred and blackened 
trunks of the largest trees. As soon as the embers 
hare cooled down, various seeds, such as rice, millet, 
pumpkins, etc., are dribbled into the earth with the 
ashes. The field is weeded once or twice during 
the rains before the crop is harvested. Next year and 
rite following year, the field is cultivated and then 
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when the accumulated fertility of the soil has become 
exhausted, mainly through exposure and erosion, the 
area is abandoned. A distinctive shrubby vegetation 
then takes possession of the land, or it may be covered 
with a weed. In areas where there is a ^eal land 
hunger, the Jhumias return at shorter intervals to 
the same field and the inevitable result is that the 
area does not get a chance to become covered with 
tree at all. 

I Forest Types''! 

Broad speaking Indian forests may be divided into 
the following main types* : — 

1. Arid Forests. These forests extend over a 
considerable portion of Rajasthan, and the south of 
the Punjab, in dry tracts where the rainfall is less than 
twenty inches. The number of species in this forest 
is few" ; the most important tree being the \babtil ot kikar! 
which, however, in the driest regions exists only by 
the aid of river inundations. 

2. Deciduous forests. Most of the trees in this 
type are leafless for a portion of the year. This type 
of forest loses its leaves at the beginning of the hot 
season, when fire normally runs through it and burns 
the grass layer which is the usual soil covering. The 
layer of fine soil increases the clay content which 
increases its water-holding capacity. The species 
which cannot tolerate the early dry conditions which 
are common in the deciduous forests thus make their 
appearance. These forests, which extend over large 
areas in the sub-Himalayan tract and the Indian 
Peninsula, are among the most important. They 
comprise the greater part of die Teak and the Sal 

i *Troup : The Work of the Forest Department in India. 
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3. Evergreen Forests. These forests occur in re- 
gions of very heavy rainfall, such as the west coast of the 
Peninsula and the eastern sub-Himalayan tract and the 
Andamans. They are characterised by the great variety 
and luxuriance of their veg etation. Some of the trees in 
these forests grow to a height of 15 oft. or more with 
a dense canopy on top. The undergrowth is often a 
tangle of canes, creeping bamboo and palms, fern 
which may replace high forest along streams. Such 
forests are available In Nilgiris and Annamalai hills 
up to the height of 4,000 ft. They are also known as 
/ Shola forests. 

/ 4- Mountain Forests. As has been noticed 
above, mountain forests vary from the sub-tropical 
through temperate to Alpine forests, according to 
elevation and rainfall. In the Eastern Himalayas and 
Assam these forests are characterised by various kinds 
of oaks, magnolias and laurels. In Assam 'Khaim fine 1 
grows abundantly at elevation of 3,000 to 7,000 ft. 
In the North-Western Himalayas, the chief timber tree 
is the Deodar which occurs most commonly at ele- 
vations of 6,000 to 8,000 fi. The Deodar also occurs 
in association frith oaks or blue pine. Towards its 
upper limit the Deodar merges into spruce and silver fir, 
while below it are found extensive forests of chir pitie 
which is tapped for resin. 

5 . tida.il forests. The Tidal Forests occur on 
the northern sea-coasts of Madras and along tidal 
creeks, except on the west coast. The most characte- 
ristic trees belong to the mangroye family. The forests 
that are inundated at high tides by the brackish sea 
water are important for the valuable Sundritrec. In 
the delta of the Ganga there are fresh water forests* 
and salt water forests. The fresh water forests 
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occupy the levels which ate flooded for some time 
each day. The flood water is never very salty. Dur- 
ing the rainy season, the flood water is almost entirely 
ftesh. This forest is best developed on the ground 
lying between the drier banks and the ‘bils* in the 
Sundarbans. Tidal forests occur to a small extent 
also in the deltas of the rivets on the east coast. 


Forestry in India 

If we leave out three countries, Russia, U. S. A. 
and Canada which are very largely forested, India 
has the largest area under forests. The following 
table compares the forest area of some important 
countries of die world:— 


Forest Area in Some Important Countries* 
Countries 

(m 

U.S.S.R. 

U.S.A. 


Africa 

Japan 

France 

Italy 

W. Germany 

G.K. 

Sweden 

Finland 

Spain 

India 

Indonesia 


Forest 

Percentage to 

Forest 

Area Total land area 

>ion Hectares) 

area per 
Capita 

74 a .6 

33-9 

5 'S 

aja.j 

32.8 

1.8 

480.2 

56.7 

8.6 

801.6 

27.0 

4.0 

22.6 

61.8 

0.3 

11.4 

20.7 

0.3 

J-6 

19.2 

0.12 

*•7 

28.1 

0.14 

r.6 

6-5 

o.oj 

*3.0 

jfi.0 

3.2 

11.7 

70.9 

5-3 

U 4 > 

2J.2 


75-3 

22.J 

0.1 

I2T.0 

6 } .j 

1.6 


r ““ r 
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The following table gives the distribution of forests* 
in different States of India (1953-54)* 

Forest Area (In 000 Acres) 


States 

Area 

Percentage of forest; 
area to total area 

Andhra 

12,302 

18.2 

Assam 

JJ .797 

41.2 

Bihar 

8,841 

29.5 

Bombay 

>5.62, . 

12,5 

Kerala 

2,460 

22.2 

Madhya Pradesh 

55 . 6*7 

5D.8 

Madras 

4,757 

12.9 

Mysore 

6,415 


Orissa 

10,723 

26.3 

Punjab 


2.6 

Rajasthan 

3,260 

J.s 

U. P. 

8,479 

11. 1 

West Bengal 

2,088 

9.1 

J. &K. 

1,580 

**«£ 

Total Union Terri- 



tories 

2.041 

3I.T 

Total India 

128,024 

22.3 


India’s forests cover an area of 280, 348 scj. miles, 
i. e. about 2z per cent of the total geographical area. 
Compared with the forest areas in most oilier count- 
ries this is alow proportion. Hence, the forest Policy 
Resolution of May 12, 1952, suggested that at least 
a. third of the total area should be under forests, the 
proportion being 60% in the Himalayas, Deccan and 
other mountainous tract and 20% in the plains. 

^Ministry of Food and Agriculture, Agricultural Statistics, 
of Reorganised States, 1956, p. 2. 
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The significance of India’s forests, however, docs 
not fie so much in the area, 
A 6 r, o c e T as in the fact that Indian 
sj$ ij ^LhJ Li * forests produce some impot- 

III AREA taut products which at® 

m • of great economic imp M * 

pH [>hl. Meet acres] tance and which are no 1 

Ij80__ produced in other tot®- 

l&ljFI tries of the world. The 

Mia essential oils and shellac 

p!@jwj are the products of Indian 

"A forests oriy. 

z 1 

pf? ui'| Roughly i.a lakh square 

Mj Q ,ga miles are under forests to 

P, z India. Burma’s separation 

'tlNr-j from India removes more 

®V. SzHM than i| lakh sq. miles of 

P" u ; tSls| 2 |^ §1 forest area ftom our con* 
piC; Sj trot. Figure 12 shows the 

feij. ' . ' . ' . d— . fcjp . .. L forest share of different 

Fig. 11. States. 

This figure is by no means large when the vast 
population of the country is considered. Jo 
make the position worse a very large proportion 
•of our forests is inaccessible for effective develop- 
ment and exploitation. For example, the vast forest 
resources of die Himalayas or of the Sunderbans 


cannot be tapped fot want of good means of com- 
minvveatvoa. It must be. remembered that the major 
product of the forest is timber which is a bulky 
and heavy commodity, and cannot be economically 
exploited without good transport. In some of the 
countries of Europe and America easy and cheap 
^method 0! transport is provided by the winter snow 
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■which, hardening into ice, provides a slippery road 
for the logs. The logs are dragged to the river 
(which itself is frozen at the time), and floated down 
it when the snow melts. Nature has not bestowed 
this advantage on us. The extraction and transport 
of our forest produce, particularly timber, is often 
attended with much difficulty in India and may 
involve engineering problems demanding a high 
degree of technical skill where the transport of timber 
is involved. 


FOREST ARC A 
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Fig. 12. Distribution. 

The methods of transport used in forest exploita- 
tion in India vary greatly according to local condi- 
tions, but fall naturally under the two main heads 
of land and water transport. Under land transport 
the following are common 

L (a) Human Transport. This includes the removal 
by head loads or otherwise fuel, etc., for short 
distances ; the carriage of sleepers in the Himalayas 
from the forests down to slides or floating streams; 
and the extraction of heavy logs in the same localities 
with the help of rolling roads and slippery earth slides. 

( b ) Animal Transport. This includes the carriage 
of produce by carts where suitable roads exist or by 
pack animals such as the employment of elephants 
to drag heavy timber to floating streams, as in Mysore 
and the Andamans. Buffaloes are also used for this 
purpose and arc cheaper than the elephants. 
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(f) Mechanical Transport. This includes tram- 
ways, ropeways and skidders. Some of the most 
important forest tramways in India are those in 
Goalpara division in Assam. Ropeways, worked 
ptinipally by gravity, are u c ed in various parts of 
the Himalayas. 

Transport by water includes wet slides to points' 
from where sleepers can be floated : telescopic floating 
in small streams where there is not enough water,, 
and ordinary floating, rafting atid conveyance by 
boats. Water transport is used mostly in thcSunder- 
bans and in Assam. 

Causes of Slow Progress 

While inaccessibility of our forests and backward 1 
transport are no doubt, causes of the slow progress 
of forest exploitation in India, it must not be lost 
sight of that the demand for timber in India is not 
as great as in some of the industrialised countries of 
the West. In Europe and in America, whole houses, 
from the roof down to the floor are built entirely of 
timber. Our climate will not permit this ; planks 
are liable to ctack in the scorching heat— even the 
small quantity of timber we use in • our houses needs 
constant care. Besides, die rat and the insects consi- 
derably shorten the life of ordinary timber in India. 
We do not use as much furniture as the people in 
colder countries da Our demands of timber are, 
therefore, less on this account also. 

Another difficulty, apart from inaccessibility and 
lack of demand for timber, in forest exploitation 
here is that very few types in Indian forests are 
gregarious, to enable economic exploitation. Most' 
of our timber trees, as for example, Teak, nrov' 
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mixed with other varieties which have no commercial 
importance. They do not occur in large stands. This 
involves a good deal of waste in exploitation and 
makes it very expensive in spite of the cheap labour 
available in India. We have very little pulping wood 
in out forests. Whatever pulping wood we have, 
occurs at great heights in the Himalayas where access 
is difficult. This is unfortunate, for we cannot make 
use of this wood for making pulp for which there is 
•a great demand. We must import the pulp from 
foreign countries, therefore. 

Inaccessibility of forests, mixed growth of trees, 
lack of pulping wood, and lack of a large market 
due to industrial backwardness of the country are the 
main drawbacks under which forest exploitation in 
India suffers. 

Forest Produce 

Forest produce in India is classed under two 
heads -major produce, u e. timber ; and minor 
produce, /. e . miscellaneous by-products or secondary 
products like grass, nuts, fibre or resin, etc. 

The following table shows the value of forest 
produce in India 


Value of Forest Produce (InCrores ofRs.) 


Year 

Major 

Minor 

Total 

1948-49 

14.10 

4.96 

19.06 

1949-50 


5.68 

22.84 

ipjo-ji 

19.08 

6.92 

26.00 

1931-52 

19.76 

7.06 

26.82 

1952-53 

17*53 

5*97 

23.50 

There arc a 

large number 

of trees 

growing in 

Indian forests 

which produce 

good 

timber. The 
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varieties that arc commercially exploited, however 
arc limited. The most important varieties of trees 
that are at present exploited arc the following 

1. Himalaya* Silver Firs. They are & UD(i 
in the north-western part and also in the eastern 
parts of the Himalayas at elevation from 7 , 5 °? i0 
10,000 ft. These trees ate tall evergreen conifers, 
with soft white, not very durable, wood suitable for 
planting, packing cases, wood pulpa nd matches. 
They are at present worked to a small extent, though 
the quantity available is very large. They ate more 
or less inaccessible at present 

2. Deodar. This is one of the most important 
timbers of India. It is a very large evergreen 
coniferous tree ; a height of oo to 120 ft. being 
usual. It grows in die Himalayas at elevations of 
5,500 ft. to 8,000 ft. from Garhwal westwards 
through Jaunsar, the Punjab Hills, and Kashmir, 
between the outer wet ranges and the inner dry 
zones. The deodar forests avoid outer ranges 
and regions of high monsoon rainfall. They extend 
to an appreciably Iowet height on cool aspect. But 
on sunny ridges, they attain a greater height. The 
forest is nearly typically pure deodar, only a little 
spruce, and blue pine also being found. The workable 
area of deodar forest in the north-western Himalayas 
is about 2,000 sq. miles, but as in the case of the 
silver fir forests, the grater part of the deodar zone 
lies mainly in the Punjab. The deodar wood is 
yellowish brown, moderately hard, oily, strongly 
scented and very durable. It is used largely by the 
Indian railways for various purposes. 

3. Blue Pine is another important conifet in 
India. It grows along the whole length of. the 
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Himalayas from Chumbi Valley in Tibet eastward. 
It grows at elevations of 6,000 to 12,000 ft. Pure 
stands of blue pine are commoner at the upper and 
lower limits than in the central part where mixed 
conifers predominate. Its wood is pink, moderately 
hard and of good quality. Its workable area is not 
large, though it is gradually coming into prominence. 
Most of the workings are in the Punjab. 

4 - Chir. The chir is another large size conifer 
growing to a height of 60 to 100 ft. It occurs in the 
Himalayas from Bhutan westwards at elevations of 
3,000 to 6,000 feet. The chir forest overlaps the 
tropical deciduous forest at the lower elevations ; 
while it gives way to the temperate forest above. It 
is extensively developed in Kashmir, Punjab, U. P. 
and Nepal. The absence of the chir forest on the 
southern face of the outer range of the Himalayas is 
noteworthy, and is due to the combination of excessive 
heat with heavy monsoon rainfall. The chir wood 
is light reddish brown, and moderately hard. It is 
used largely for malting tea boxes. The workable 
area of the chir pine is about 3,000 sq. miles, fairly 
equally divided between the Punjab and TJ. P. The 
chir is now extensively tapped in U. P. and the 
Punjab for the manufacture of resin and turpentine, 

5. Sal. The Sal tree is another important 
timber tree which has come into prominence, due to 
its large use for railway sleepers. The Sal forests 
occur largely in the vicinity of the Ganga Valley 
which has the largest network of railways in India. It 
is, therefore, an added advantage for the exploitation 
of the Sal forests, as the railways can pay higher 
•prices than building and other trades for the Sal 
sleepers. The Sal is a large gregarious tree found 
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in Northern and Central India indie Sub-Bimaiaran 
tract from Kangrato the Darnng and Nowgong 
districts of Assam and ia the Garo Hills. It grows 
also in Chliota Nagpur, Orissa and the Madhya 
•Pradesh. Sal wood is brown, hard and very durable, 
though somewhat coarse and cross-grained which 
■seasons slowly. The working area of the Sal forests 
in U. P. alone is about 5,000 $q. miles, of which only 
a third is valuable, the rest being coveted with inferior 
trees. The Sal forests oflj. P. which alone are exploit- 
ed to any extent, ate divided into three classes the 
hill forests, the bhabar forests, and the terai and the 
plain forests. Of these, the finest are the bhabar 
forests. Outside U. P., good quality Sa] is found in 
ChhotaNsgpuronly. 


6. Teak. The teak forests provided the most 
important timber in India when the Burmese forests 
were considered as Indian forests, Now, of course, 
Its importance has gone, because the teak forests 
found in tbe present boundaries of India arc not so 
fnc as the Burmese teak forests. Teak forests occur 
mostly on die Western Ghats, Nilgiris and in Madhya 
-Bharat and Madhya Pradesh. Teak occurs either 
alone or mixed with other species. Pore forests of 
teak are generally found on the lower slopes of for 
hills, or on alluvial fiat along foe banks of rivers; 
■or at foe bottom of ravines. On the higher slopes 
of hills, teak occurs mixed with other trees in the 
forest. The most important areas producing teak 
atem the : districts of Hoshangabad and Chanda in 
Madhya M and Karma and Khandesh in 
Teak foresrs Mc «°t found north 
“.the. Narbada aver, nor east of the Mahanadi. 
There Is a small export of teak wood from foe Western 
<Gh« area. Because of foe high ?rice £hat teat timber 



VEGETATION 


81 


fetches, it has been planted in India more extensively 
than any other single species. The existing teak planta- 
tions in India are now estimated to cover an area of 
-about 500 sq, miles. 

7 . Babul and Shjsham which occur scattered 
■over, large areas in the drier parts of the country 
provide good timber for local use. 

Minor Produce 

The importance of Indian forests lies in the ex- 
ploitation of minor produce, some items of which 
.are in demand all over the world. The importance 
of our minor forest produce is not so much in the 
present stage of development as in its future possi- 
bilities. Bamboos, some of the grasses, oils, and 
tanning materials produced in our forests are capable 
•of providing inexhaustible supplies of industrial raw 
materials. Unlike timber, new supplies of these raw 
materials are quickly brought into existence. 


PORE ST PRODUCE 



C:P. .1 ll.r-.j 
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Fig. 13. Distribution. 
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The Indian forests arc so ridi in minor produce 
of all kinds that it is possible to refer only to those 
■which arc or arc likely to be of commercial value. 
Among the more important ones are comprised 
bamboos, grass, leaves for fodder and for dirk, 
fibres and flosses, oilseeds, tans and dyes, oils, gums, 
resins, rubber, drugs, and spices, etc. Most of these, 
minor products ate produced abundantly in the 
forests of Peninsulas India. Himalayan forests arc 
important mostly for their tmber and resins. Bam- 
boos grow extensively in all the forests except in the 
driest parts, the wetter the country- the more luxurious 
is the bamboo growth. Among oilseeds, the mahua 
seed is the most important. By far the largest propor- 
uon of mahua is found in the Madhya Pradesh and 
Bombay. Among the gums may be mentioned the 
lac which is produced mostly in the Chhota Nagpur 
region. Among oils, the Sandal oil is the most impor- 
tant It is produced mostly in Mysore. Among the 
tanning materials are the myrobalams (harra) and the 
bark of several species of trees, especially the babul 
tree, the importance of these tanning materials will 
mcrease considerably if extracts could be made from 
mem. as is done with the quebracho tree in South 


t0taJ P toduccof dmber and' 
fuel amounted to a little over 37 ciorc cubic feet. ' or 

hea f of Potion of the 
S ; Sf minor produce during the same period 
teteued a little more than 1 crore rupees or hardly 
two pice per bead of population. figFi; ’shows the 
shsie of the dtfeent prorates in this product 

& ° f mi i K fm ' !t 
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Product Coniferous 

Broad 

Leaved Total 



(In ’ooo 

Cubic feet) 

Timber 

28,306 

74 , 7*3 

10,319 

Round-wood 

5.983 

9.378 

13,361 

Pulp-wood 


903 

903 

Fire-wood 

10,172 

315,850 

326,022 

Charcoal-wood 

31 

7,840 

7.871 

Total 

42,782 

408,694 

451,476 


The main importance of the forest in India is, 
however, as a source of grazing and fuelwood that 
it provides. India is a country where there are no 
grasslands to provide grazing to animals. Forests 
are, therefore, a great help for keeping animals. 
India does pot use coal as a domestic fuel much. 
Wood fuel is, therefore, a great necessity. Forest is 
fundamental in Indian economy ; more than in any 
European country, on this account. 


Administrative Classification 


With a view to better exploitation and protection 
against destruction, the Indian forests have been 
classed under (i) Reserved (ii) Protected, and (iii) 
Unclassed forests.* The Government of India is pay- 
ing attention to the systematic development of Indian 
forests, and apart from the usual administrative 
machinery for protecting and working the forests, 
there is a Forest Research Institute at Dehra Dun to 
tackle scientific problems dealing with Indian forests. 

♦Classification of forests by status and type (in 195Z-53} 


A. By Status'. 

Reserved forests 
Pretectcd forests 
Unclassed forests 

B. By Types : 

Merchantable 

Unprofitable or Inaccessible 


134, 492 sq. miles 
J2» 685 „ 

93 » * 7 * » 

216, 385 sq. miles.. .77% 
63, $> 6 3 23% 
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Realising die usefulness of forests in checking 
soil erosion, the Government lias planted new forests 
In some of die ravine lands of the Chambal and the 
Jumna. 

Forest exploitation in India received a good impe- 
tus from the Government during the two World Wats. 
The Utilisation Branch of the Forest Department of 
India has turned out many good things helpful in 
forest exploitation. They have discovered new uses 
for some articles of forest extraction which were 
going to waste formerly. They have discovered die 
high Phenolic constituent of the cocoanut shell-tar 
which might help to supply synthetic resin in India. 
They have discovered the suitable timbers for various 
purpose. Production of shuttles, bobbins, picket 
atros and battery separation ate being manufactured 
now from Indian timbers as a result of the work of 
the Utilisation Branch. There are to-day 35 wood- 
seasoning installations in India for producing timber 
of required quality for certain purposes. Before the 
War, in 1939, there were only 8 such installations. 

It must, however, be remembered that the work 
of the Utilisation Brandi is essentially of an indus- 
trial character. Unless, therefore, industrialisation 
of India is encouraged, any very great result in forest 
exploitation in India cannot be expected. 

Now a long-term plan to extend the area under 
forests has been formulated. In the second plan, the 
following measures are envisaged 

(i) The rehabilitation of about 380,000 acres of 
‘degraded’ forest which have come under State control. 

(ii) Plantation along canal banks and roadsides and 
on village wastelands ; 
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(lii) Plantations of commercially important species 
like teak as 50,000 acres of forest land, of wattle and 
blrn-gm on about 13,000 acres and of medicinal plants 
on about 2,000 acres ; 

(iv) . match-wood plantations on about 50,000 acres ; 

(v) Construction or improvement of 7,400 miles of 
forest roads ; 

(vi) The establishment of timber treating and 
seasoning plants ; 

(vii) The survey of forest resources. 

Van Mahotsava was inaugurated in 1950 with the ob- 
ject of making the people conscious of the value of trees 
in the country’s economy. During the first three years of 
the Van-Mahotsava about 12 crore trees were planted 
by the people, of which about 60% have survived. 

Schemes have also been prepared for the immobi- 
lization of the Kutch desert and the afforestation of the 
U. P. and Rajasthan deserts. It is proposed to create 
a green belt on the western border of Rajasthan about 
5 5 kilometers long and 7 kilometers wide. 

QUESTIONS 

t. What are the characteristics of Indian forests ? How 
far ate geographical factors responsible for them ? 

2. What factors lead to the growth of grass at the ex- 
pense of forests in India ? 

3. What are the causes of the disappearance of the dosed 
forests from the plains in India ? 

4- What are the main forest types in India ? Where do 
they occur ? 

3. What is the main forest produce in. India? What 
arc the main areas of production ? 

6 . What is the importance of minor produce in Indian 
forests ? Where is the produce mostly found ? 

7. What are the drawbacks in the way of forest exploi- 
tation in Indie ? 

8 . What is the importance of Sal and Deodar forests in 
India ? 



CHAPTER. IV 

sons 

The dependence of the balk of our pupulatioa on 
agriculture and, therefore, on soils makes the stud^ Or 
Indian soils of great interest. Unfortunately, very M e 
systematic work has been done in the study of Indian 
soils. The data available, therefore, is very meagre. 

The effect of die rock as well as of the climate on soils 
in general is cleat. \Yadia*and others have made an out- 
line study of the influence of geology on Indian soils. 

The Indian Connell of Agricultural Research is 
tackling the study on the basis of climate. The Coun- 
cil has come to a tentative conclusion that according 
to the influence of rainfall the soil zones of India run 
north-south. It cannot, however, account, on the 
basis of climate, for the fact that certain soils assimi- 
late the fertilizers much more quickly than others. 

The Indian Agricultural Research Institute, Delhi, 
divides the soils of India into, the following main 
classes! 

(i) Alluvia], (2) coarse alluvial, (3) red soil lying 
on metamorphic rocks, (4) latctite soils, (5) black soils, 
(6) deep black soils, (7) light soils on trap rocks and 
(8) deep black alluvial soils. 

*\V»dl»: ‘‘Soils of India” Records of the Geological 
Survey of India ; February, 1955. 

■flhel. C. A. R. in its Ai'i-India Soil Survey Report, 1935, 
divides Indian soils into following groups : 

(i) Red Soils, (ii) Latcritc Soils, (iii) Black Soil including 
Black Colton Soils ; (iv) Alluvial Soils ; (s) Forest and bill Soils, 
(fi) Saline and alkaline Soils and, (vii) Peaty and Marshy Soils. 
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The alluvial soils of Northern India are further 
subdivided into (i) Indus alluvial, (ii) Ganges alluvial 
and (iii) Brahmaputra alluvial soils. 

The soils of India offer a distinct contrast to those 
of many other countries, inasmuch as they are very 
old; fully matured, and do not in many cases show 
pedogcnic processes and the close relationship between 
the soil and its rocky substratum. '(The weathered 
materials in most cases have been transported to 
•great distances by various agencies. (The majority 
of the soils in India are of ancient alluvial origin. 
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An examination of them shows that although { h £ 
nature and composition reflect to some extent the- 
composition of the original rocks from which they a® 
derived, they are the result to a considerable extent? 
of the climate, particularly the amount and seasonal 
distribution of rainfall. The monsoon rainfall ana 
the high temperatures that prevail in India, consider- 
ably affect the character and sub-aerial denudation of 
the surface rocks. Compared to the soils of tempe- 
rate zones the soil temperatures in India are io°C. 
to ao°C. higher, and therefore, all chemical reactions 
involved in the formation of soils proceeds manV 
times more intensively. The high temperatures and 
humidity function so intensively that chemical decom- 
position follows almost at the heels of rock disinte- 
gration. This feature is particularly conspicuous in 
the soil formation in the plains in India. 

Soils may also be divided into two groups: 
(i) add and (it) alkaline on the basis of their chemical 
reaction. Alkaline soils arc characterised bv the 
prcscncc of appreciable quantities of calcium (lime) 
and sodimu compounds. Acid soils, on the other 
hand, contain various amounts of hydrogen which 
replaces calcium and sodium. 

Under climatic conditions where precipitation 
exceeds evaporation, the percolation of water down- 
wards through the soil layers causes considerable 
leaching. In this process tfic soil bases, particularly- 
hmc, are removed from the surface and theit place 
taken by hydrogen, thus forming acid soils. In such 
cases the farmers add lime to the soil to remove its 
safe. This practice of ‘liming’ is not vciv com- 
mon m India. 

On Geological basis, the Indian soils fall into two 
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broad divisions ; the soils of the Sutlej-Ganga Plain 
and the soils of die Peninsular India. 

Soils of the Sutlej-Ganga Plain 

The soils of die Sudej-Ganga Plain are mostly 
alluvial. They are classified as sand, clay or loam, 
which have been derived from the debris brought 
down from the Himalayas or from the silt left, as in 
the case of Rajasthan, by die old sea which has now 
retreated. These soils are the deepest, finest and,, 
therefore, the most fertile in India. They consist 
mostly of loam which is a mixture of clay and sand. 
The proportion of clay in die loam increases in the 
newer alluvium, e. g. nearer the deltas of the most 
important rivers. The character of the soils of the 
Sutlej-Ganga Plain depends upon the part of the 
valley where they, occutj The soils are the coarsest 
in the upper section, medium in the middle section 
and finest in the lowest' section of the valley. Sand, 
being the coarsest, naturally predominates in the 
upper courses of the rivers,’ while clay, being die 
finest particle of the soil, marks the lower courses.. 
Locally sand or clay may occur in any part of die 
valleys provided there be an elevation where sand 
may be deposited, or a depression where clay may 
be deposited by die flood waters. 

In the upper courses of the rivers sand predomi- 
nates, being continually renewed by the floods from 
die Himalayas. Pebbles and large stones are also 
found mixed with it, specially in the river fans 
known as Bhabats. The soil in this section is, 
therefore, not fertile. In the middle courses of the- 
rivers, deepest alluvium occurs in which clay pre- 
• dominates in depressions. The soil here is the most 
fertile. In the lower courses of the rivers, finer- 
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•alluvium in which day ptedo®intt& ' s ^ 
The depth of alluvium in this part is not rnucsi, 
the fertility is great due to the frequent ienew&s 
soils. The fertility of these alluvial soils of the no 
is due more to the mixing up of the debris derive 
from new rocks of the Himalayas rather than to 
prevalence of nitrogenous matter or humus, l 
alluvial soils are composed of material drawn no 
different rocks and, therefore, contain a great vanegf 
of salts. This varied nature of salts in these sol 
is the basis of their great fertility. The alluvial SO) s 
respond quickly to the use of manures. They are als . 
easily tilled and arc, therefore, the best agriculture 
soils of India. 

Predominantly sandy ridges locally known as 
■‘bhbb.’, or alkaline stretches known as reh or kaUR 
■or usae are a feature of these soils. In clayey ^ areas 
nodules of concentrated lime known as ‘k an ear’ also 
appear near the surface. Such kankar deposits arc 
■especially marked in Bihar and the eastern parts ofU.P* 

Besides the alluvial soils, there are some areas in 
the Punjab where wind-borne soils (loess) have cover- 
■edtlie alluvial soils. These loess soils are very fine- 
grained and highly porous. 

The alluvial soils of the Sudcj-Ganga Plain as of 
other parts of India also, lack in the nitrogenous 
matter. For example, the soils of the Punjab have 
heen found to contain only from C025 p.c, to ouoo 
p. c* of nitrogenous matter as compared to about 
ao p. c. in the best steppe soils of Russia. The Indian 
soils, however, recoup their losses of the nitrogenous 
matter much more quickly than the Russian soils aa 
*See PaghandDutti Crep Vrti&tm k India, p, 75, 
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do. They ate capable of fixing nitrogen very rapidly 
through leguminous crops. 

The alluvial soils of the Sutlej-Ganga Plain are 
rich in potash, phosphoric acid, lime and organic 
matter but are deficient in nitrates and humus con- 
tents. These soils arc of marvellous fertility producing 
under irrigation splendid crops of rice, sugarcane, 
tobacco and jute.* 

Soils of Peninsular. India 

Most of the soils of the Peninsula are ‘diluvial’ as 
opposed to ‘alluvial’ soils of the north. The diluvial 
soils remain in the area where they are formed and 
thus there is no mixing of different rock materials. 
The fertility' of the diluvial soils depends on the 
chemical constituents of the rocks from which they 
are derived. The soils of the Peninsula have been 
classified under 

i. ‘Regur’ or the Black Cotton soil of India. 

z. Red or yellow soils. 

3. Laterite soils. 

4. Alluvial soil of the deltas. 

1 . The Regnr or the Black Cotton soil has been 
derived from the old lava deposits and is among 
the most fertile soils of India. It is also known as 
the Trap Soil, as the lava deposits trapped or 
covered the original rocks. It is so rich in plant 
food that it has been cultivated for thousands of 
years without the use of manure. Its main area 
extends from Bombay in the west to Amatkantak in 
the east and from Guna in the north to Belgium in 
the south. In this area the black soil attains its 

♦Mamoria C. B. : Agricultural Problems of India 19 j J, p. 4<>. 
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greatest depth which is about twenty feet in ^ 
deepest puts. The greatest fertility of the m 
occurs in such parts, bleat the margins and on 
slopes the soil is thin and the rocks buried u° e 
it generally appear on the surface. Apart irom 
this main area the Black Cotton soil is found 'also » 
scattered areas all over the Peninsula, e. in ButinC' 
khand, in Tinnevelly district of Madras, and neat the 
Aravalli hills. The Regur of India is similar to the. 
black soils of Arizona in the United States of America 
which, too, have been derived ftom the lava. 
however, different frr m the black soils of Ukraine m 
Russia or the Prairies in North America whose black 
colour is due to the presence of large quantities o> 
vegetable matter in them. These latter are, therefore, 
friable and easy to till, while the Indian soil is sticky 
and very difficult to work, particularly when it is wet. 

In some parts of the Peninsula, as in Gujarat afld 
Madras, the origin of the black cotton soils is ascrib- 
ed to old lagoons in which die rivets deposited the 
materials brought down from die interior of the 
peninsula covered with lavas. 

Krebs* holds that the Regur is essentially * 
mature soil which has been produced by relief an ^ 
climate, rather than by a particular type of rock. 
According to him this soil occurs where the annual 
rainfall is between io" to 52", and the number of rainy 
days ate from 30 to jo. The occurrence of this soil iff 
the 'Western Deccan where the rainfall is about 40 
indies and the number of rainy days more than 50, is 
considered by him to be an exception. , 

These soils are highly retentive of moisture and 

*Ktebs : Climate and Soil Formation in the South India in 
the Zeit, Erifaindc, Berlin, 1536. • 
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•extremely compact and tenacious. They are rich in 
iron, lime and alumina. They are poor, however, in 
phosphorus and organic matter. The amount of 
potash in them is variable, but it is not much. Thus 
it will be seen that these black soils are poor in those 
chemicals in which the other soils of India are rich. 
These soils ate specially suited for cotton, wheat and 
linseed, etc. 

The colour of these soils has been ascribed by 
some scientists to an organic compound of iron and 
aluminium. The greatest agricultural drawback of 
these soils in India is that they crack into deep fissures 
when dry. They also cake and harden, making 
ploughing difficult. 

The fertility of the black soils is due to their 
retentivity of moisture ; fineness and chemical matters: 
specially lime. 

• 2 ' Thc 01 ytMw soils are characteristic of rocks 
m which large quantities of iron are present. Under 
"uniformly high temperamres the iron disintegrates 
and is spread uniformly in the soil, giving it a red 
or yellow colour. These soils are, [therefore, common 
m the Tropics. Their main stretchln India is south 
of the lapti, though they occur in scattered areas even 
to the north of the Tapti and in Assam. They are^ 
found associated generally with the Eastern Ghats. ' 
These soils are highly porous and are fertile only 
where they are deep and finely grained. They are 
generally poor in nitrogen, phosphorus and humus. 
They are poor also in lime. 

5. The Laterik soils &xt highly infertile and are 
marked by barren areas where there is no vegetation. 
Tlrev ate red in colour and coarse. Stony gravel 
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marks their outer surface. Though red, the laterite 
soils are to be distinguished from the other tea 
soils. They are composed of a little clay aud ® uCft 
gravel of red sandstone rocks. The laterite sons are, 
as a rule, very poor in phosphoric acid which is the 
most important plant food. Laterite soils are formed 
under high rainfall which removes silica from them 
leaving behind hydrates of alumina in them. Laterite 
is especially well developed on the summits of the 
plateaus and the hills of the Deccan, Madhya Pradesh, 
Rajmahal, the Eastern Ghats region of Orissa, South 
Bombay and Malabar, and parts of Assam. 

4. The alluvial soils of the deltas are generally 
silt derived from the flood water of the rivers. _ Most 
of the rivers of the Deccan take their rise in the 
Black Soil area from which they carry large quantities 
away to the delta, The general characteristics of 
these soils are similar to those of the Sutlej-Ganga 
Plain, 


Sort FERTILITY IN INDIA 

Indian soils are classed among the fertile soils of 
the world. This does not mean that the yield of 
crops from them is necessarily very high : it only 
means that they are suitable for crop ' production- 
High yields of crop always go with intensive 
farming, implying efficient manuring at suitable 
intervals. No soil, however fertile it may be, can 
show large yields without the addition of suitable 
manures. 

Maeriker classified soils into various classes on 
the basis of fertility as follows 

Content of plant food in every io,odo lbs. of the 
surface soil— 



SOILS 


9J 


Class of soil 

Poor Soil 
Nonna! Soil 
Good Soil 
Rich Soil 


Nitrogen 

j lbs. 
1 „ 
24 — 4 ° » 
over 40 „ 


Phosphoric 

Acid 

j lbs. 
10— :j „ 
15 — *5 » 
over 25 „ 


Potash 


jibs. 
10— -1 j „ 
15—25 »» 
over 25 ,, 


On the above basis, the Indian soils ate rich in 
phosphoric acid and potash, but poor in nitrogen. 
The system of agriculture in India has been adapted 
with this deficiency in view. The pulses, like arhar 
and tfRAD, and the oilseeds, like groundnut arc used 
in our agriculture largely to supply nitrogen to the 
soil. These crops manufacture nitrogen from the 
air at their roots through certain bacteria and thus 
enrich it to some extent. The poverty of the Indian 
cultivator does not enable him to use chemical 
fertilizers to supply nitrogen to the soil. Lack of fuel 
wood in sufficient quantities in the villages also 
diverts from the soil to the kitchen fire this very 
valuable animal manure. Thus, in spite of the 
fundamental importance of soils to India very little 
is being done to maintain their productivity. 

Soil Erosion 


Nothing is more serious among the agricultural 
problems of India than the lack or realisation of the 
loss that the country is suffering through soil erosion. 
Thousands of tons of good soil are being washed 
away every year to the sea without the slightest 
attempt being made to check it in some measure. 
This loss is greater in India than in most other 
countries, because of the nature of the Indian rainfall. 
The huge rainfall of the country which ultimately 
causes great floods in the big as well as the small 
rivers of India carries away large quantities of soil 
from one part to the other, and finally to the sea. 
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'The extensive areas of ihc ravine Linds in die neigh- 
•bonrkrod of rivers arc a sufficient proof of ^ 
The pity of it is that we ourselves lend a iicip'j'" 
hand ro the tunning water to carry away nut soil By 
destroying the vegetation cover of the soil, citlicf 
through overgrazing or through cutting-down of the 
forests we leave the soil unprotected against excessive 
erosion. In the United States of America and in R us?l!l 
they have taken the problem in hand already. In Indie, 
however, nothing appreciable lias yet been done. 

The problem of soil erosion is a complicated pJ®' 
Mem. For soil erosion varies from place to pine* 
according to the character of the soil, according, 10 
the slopes of the ground, according to the vegetation 
cover, according to the use to which the soil is being 
put, and according to the nature and die amount of 
rainfall. The solution of the problem lies, therefore, 
not in any one fixed method but in adopting several 
methods that will take into consideration ail the above 
factors, The main object is to retard the speed of 
run-off. Planting of trees, regulating grazing, building 
• oE dams across the ravine lands, and contour-terracing* 
ate some of the methods that have been followed in 
’foreign countries to check soil erosion. 

QUESTIONS 

_ I. In what respects do the soils of the Peninsular India 
■ differ from those of the Indo-Gangetic Basin ? 

2. What arc the characteristics of the Repur Soils of India ? 
;Hqw do they affect the agriculture of the region ? 

}■ Give aa account of the soils of the Indo-Ganccnc 
•Valley. 

4. _ What is SoilErosion ? Suggest some methods for check- 
ing it in India. 

^Contour terracing mesas making a level terrace on elevated 
ground running in the direction of the contour and not across it. 
Thus, the water in the terrace flows only slowlv and docs not 
-cause excessive erosion. 



CHAPTER V 


AGRICULTURE 

Agriculture is tlie most important industry of the 
people in India, Leaving out China, there is no 
country in the world in which so many people depend 
on agriculture for their livelihood as in India. About 
70 per cent of our total population is engaged in this 
industry. Yet, in spite of it, the present-day agricul- 
ture in India cannot be said to be scientific agricul- 
ture. Commercialization is just beginning, and until 
it is fully accomplished, specialization, leading to 
scientific agriculture, is not possible. Owing to the 
^backward state of agriculture, therefore, the Indian 
peasant is among the poorest in the world. 

In 1953-54 the total net area actually sown in India 
amounted to 313 million acres. Part of it was 
sown twice or thrice in the year. The total gross 
area sown was, therefore, about 35 z million acres. 
This area was distributed among the more important 
States as follows : 

Cultivated Area, 1953-54 (Million Acres) 

Net Culti- Cultivated Gross Area 
State Total Area vated to Total Sown 
Area % 


Andhra 

66 

27 

40 

3 ° 

Assam 

56 

5 

14 

6 

Bihar 

42 

’9 

45 

25 

Bombay 

IZO 

66 

5 J 

69 


7 





economic ci or.f. war os' wow 



The most of the cultivated area lies in the pty 115 
of the Gang! and the Sutlej and the coasts) p™*' 5. 
More than one-half the area of these plain? is under 
the plough. The remaining part of the cuhtvatw 
area lies Wteted in the plateau region -wterc ^ 
Black-Cotton Soil region is the most important. Afl 
important feature of the plateau region is tjjc large 
proportion of cultivable area left as fallow. Andhra 
Madras, Bombay, Rajasthan and Madhya Pradesh 
showed the largest area of fallow-land in 1953-54- 
than half the fallow-land of India lay in these States- 
A certain part of the agricultural area in India is crop" 
ped mote than once in the year. In 1931-53 about 
8 per cent of the agricultural area was so cropped. 


Of the gross cultivated area in 1955-56 roughly 
about 8j pec cent was occupied by food crops, leav- 
ing only about 15 per cent for commercial crops like 
jute, cotton or oilseeds. The gross acreage under 
important groups of crops in recent years has bccu 
as follows ! (In lakh acres) 
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IJJjO-JI 

1951-J2 J 9 J 2 -J 3 

1953-54 

1955-56 

Food Crops 

MS® 

2,434 2,508 

2,695 

2,661 

Oilseeds 

267 

284 275 

272 

295 

Fibres 

160 

17 } 179 

190 

224 

Others (Spices and 
Tobac,) 

26 

23 23 

25 

27 


2,903 

2,914 2,985 

5,182 

5,207 


The importance of some crops for 1955-56 is shown 
in the following tabic. 

Area and Production of Principal Crops in India 
1955-56. 

(In ’000 Acres and Tons) 


Crops Acreage Tons 


Rice 

76.253 

25.474 

Wheat 

29,225 

8.348 

Gram 

2 Z ,902 

4.86! 

Maize 

8,909 

2-579 

Raw Sugar (Gur) 

4,446 

5.859 

Tobacco 

921 

259 

Oilseeds 

29,471 

5.596 

Cotton 

20,230 

3.998 

Jute 

I, 58 l 

4,137 


Agriculture in India is characterised by certain 
features which are not met with in the agriculture of 
the industrialised countries of the West. There the 
requirements of factory workers dominate agricul- 
tural production. The features of Indian agriculture 
are 
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(1) Most of the land in India is devoted to the 
cultivation of foodgrains. About four-fifths of the 
cultivated area here is under food crops. 

(2) There is no crop which is grown for the specific 
purpose of providing fodder for cattle or other animals- 
Cattle fodder io India is largely a by-product of the 
food crops. 

(3) The use of manures is very scanty and haphazard. 
Most of the animal refuse which gives the best all- 
round manure, is burnt as fuel, owing to the scarcity 
of forests in the important agricultural areas here. 

(4) The yield per acre, therefore, is very small. 

(5) The Indian bullocks on whom falls the whole 
of the agricultural work are weak and puny creatures 
who cannot pull big ploughs necessary for deep 
ploughing. 

(6) As contrasted with the temperate land agricui- ■ 
turc, Indian fields generally produce more than one 
crop in the year. 

(7) Severe losses occur in Indian agriculture owing 
to droughts, as the irrigation facilities are inadequate. 

The following table shows the Productivity of 
Principal Crops in Selected Countries. 

Yield Per Acre in Lbs. 


Country 

Japan 

China 

Burma 

Brazil 

Thailand 

India 

Pah is tan 


x. (Paddy) 1955 


FIGURES RELATE TO IJJJ 


Yield 

4*937 

aura 

1444'S 

I4>6'9 

1*74-5 

1140-5 

”347 
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2 . Barley ( 1956 ) 

Denmark 
Japan 
France 
United States 
Iraq 

Morocco 

India 

FIGURES RELATE TO 1955 


3148-9 

2TJ7-J 

1713-1 

1297-0 

812-5 

774-8 

748-4 


3 . Whejt ( 1956 ) 

France 

Canada 

United States 

Australia 

Argentina 

Turkey 

India 

FIGURES RELATE TO I9JJ 


1818*06 

1438-44 

1159-82 

966*66 

1153-15 

777-2S 

639-86 


4. Maize (1955) 


Italy 2322-4 

United States 2230-6 

Yugoslavia 1414-4 

Argentina 1114-5 

Union of S. Africa 8j j-6 

Mexico 645*3 

India 633-7 


FIGURES RELATE TO 1954 

Agriculture in India has not only to provide food 
for such a large population, but has also to provide 
the means with which to provide other requirements 


Of the total area of India, roughly j j per cent is 
cultivable. About 9 pet cent of the total area, how- 
ever, is left fallow every year and only about 46 per 
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cent Is, therefore, the total net area sown annually. 
A little less than one-half of the total sown area ift 
India lies in the Sutiq-Ganga Plan. 

INDIAN AREA 



rig. *>■ . • 

More than two- thirds of the area sown in India is 
occupied by the three crops, rice, millets (jowar, 
Bajta, Gram and Ragi) and wheat. Among other 
important crops are the oil-seeds and cotton. 

Rich 

India is die second largest producer of rice in the 
world, the first being China. The following _ table 
gives the production of Paddy in some countries la 
1951-52 in lakh metric tons 

China ... ... 483 

India ... ... 51; 

Pakistan ... ... irJ 

Japan , M ... 113 

Indonesia ... ... 65 

Thailand ... 72 

Indo-China ... ... 11 

Butma ... ... J5 

Rice is by far the most important crop in India, 
from the point of acreage and the number of people 
it supports, 'j Rice is a special crop of die monsoon 
lands where alone it finds almost ideal conditions for 
its growth. Sufficiently high temperatures, high rain- 
fall, and fertile alldvial plains, this combination 
is seldom met with in any other climatic region of 
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the world. Besides this happy combination, the 
monsoon lands are densely populated areas with 
abundant supply of cheap labour. For it must be 
realised that rice cultivation is not suited to mechani- 
cal cultivation, It needs plenty of hand labour. But 
water is the limiting factor in the cultivation of rice 
in India. Mountain slopes have been terraced or 
marshes drained to make rice farms wherever water 
is enough for the needs of rice. Where rain-water is 
not enough for rice, but where rice must be cultivat- 
ed for some reason or the other, irrigation has to be 
provided. In general, it can be said that rice needs 
plenty of heat, plenty of rain, plenty of labourers, 
and plenty of alluvium to give plenty of food for 
plenty of people. There is no other food which is 
so plentiful in India as rice, but the people who eat 
it are also plentiful and hence a shortage of rice in 
the country. 

Rice in Bengal 

Bengalis the largest producer of rice in India. 
Almost in every district rice accounts for more than 
<So% of die sown atea. Most of this rice is obtain- 
ed from the aman crop which is sown in Tune 
and harvested about November. It will be seen from 
the following table that during this period copious 
rain falls regularly in Bengal : — 

Rainfall and Temperature in Bengal 


Months 

April 

May 

June 

July 

August 

September 

Rain (Inches) 

3'3 

7-6 



M 

107 

temperature 

(F“) 

8j-J 

84 

84 

*3 

1 83 : 

8$ 
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Bengal provides another requirement of rice cul- 
tivation in its uniformly high temperatures. But a 
high temperature is not so essential as high rainfall. 
For rice is cultivated on the slopes of the Himalayas 
even on heights of 8,ooo feet or so above sea-level 
where temperatures are not high. 

Except China, about which reliable statistics are 
wanting, India produces and perhaps consumes also 
the largest amount of rice in the world. Most of the 
Indian supplies come from Andhra, Madras, Bihar, 
Orissa, M. P., and Bengal. During 1955-56 these 
States produced about 50% of the total Indian crop. 
Generally speaking, about one-third of the total crop 
is contributed by the two States, Bengal and Madras, 
Bihar and Orissa contribute about another one-third. 
The following table shows States’ share in rice 
production 

Area and Production of Rice, 1955-56 


States 

Acres 

Production 

fooo) 

('000 Tons) 

Andhra 

Bibar 

■5,576 

12,209 

2,946 

*,553 

Assam 

Madhya Pradesh 

Madras 

Orissa 

4^7 

9,417 

},*5* 

9,4«3 

1,651 

2,861 

*,5*5 

2,129 

U.P. 

Bengal 

8,928 

10,158 

*,455 

4,i45 

Total India 

76, *55 

*5,474 


A comparison of the rainfall map given on page 
2} with Rice map given on page 109 shows the 
dependence of rice cultivation m India on rainfall. 
As one proceeds further into the interior of the 
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country where rainfall decreases, there is a fall in 
the cultivation of rice. A large proportion of the 
rice grown outside Bengal and Assam is irrigated. 
This is specially so where either the rainfall is 
precarious or scanty. Rice crop cannot bear long 
intervals of drought. Except in U. P. and the Punjab,, 
there arc two to three crops of rice every year; autumn, 
winter and spring crops. 

Rice is considered generally as a winter crop in 
India, as over the whole of the country it is harvested! 
mainly from November to January. The sowing lasts 
from April to August for most of the varieties 
grown in India. But in the main rice^ producing 
areas of Bengal, Assam, Bihar, Orissa, and Madras 
there are autumn and summer crops of rice as well. 
The rice season in Madras varies greatly. The first 
crop is sown between May and December and gathered 
from September to April. The second crop is sown 
between October and March and harvested between- 
January and June. 


The three main crops of Bengal and the neigh- 
bouring areas are given in the following table : — 

Rice crops of Bengal 


Crop 

When sown 

| When trans- 
planted 

When harvested 

1. Aus 

April-May 

Sown Broadcast 

Au gu st-S eptember 

2. Anian 

June 

July-August ... 

November-Januaty 

3. Boro j 

October 

December ... j 

March 
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When rice is cultivated on high lands or on dry 
-lands which are not completely submerged during 
the rains, it is sown broadcast in die field itself. But 
when it is cultivated in lowlands which ate filled 
with water during the rainy season, it is first sown in 
nurseries from where the plants are transplanted into 
the fields when they are about a foot high. 

In those lowlands where the water is too deep 
for transplantation of rice plants, a special crop of 
rice is sown broadcast in February or Match before 
the rainy season starts. This crop is harvested only 
after the water has subsided in the field after rams. 

(1) Aus ot anftm rice crop. This is sown in 
April ot May on comparatively high land and har- 
vested in August or September. Aus paddy cannot 
be grown on land on which more than two feet of 
water accumulates during the rainy season. /The land 
on which this paddy is grown is generally light and 
easily workable. 

(a) Asian or winter rice crop is sown from May to 
June and harvested from November to January, h 
faces complete Submergence and the uprooting action 
of rushing water. It increases in height along with the 
rice in water level. 

Aman rice is the most important in Bengal. Mote 
than three-fourths oE the rice acreage and output is 
accounted for by it. The following table show's the 
share of each crop in 1952-53:— 




Outjmt% 


Acieagc% 


AGRICULTURE 


107 


{3) Boro or summer rice crop. It is sown in depres- 
sions and swamps from October onwards when the 
rain water has subsided and is reaped in March. It 
grows in dry season and has to face droughts during 
the latter period of its growth when the water in the 



Fig. 16. Principal Ricc-gtoMng Areas, 
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depressions is drying up. The yield per acre of this 
rice is the highest.* 

The rice crop in Bengal, and in other areas where 
irrigation is not much practised, is damaged to some 
extent by the vagaries of rainfall. The rice crop of 
Bengal is also sometimes damaged by untimely floods 
in die Ganga doe to late and heavy rainfall in U. P*- 
These floods fill the depression along the river with' 
water which cannot be used for sowing the rice crop,, 
as the water does not dry up in time for sowing. 

Rice cultivation in Bengal is done almost without 
any manuring of the fields. It is only recently that 
gtecn manuring is being advocated. Fortunately, how- 
ever, large parts of Bengal are subjected to river floods 
resulting in considerable deposits of silt which help 
the land to regain fertility. To save the cultivator 
from loss, the Agricultural Department has developed 
by research early-maturing varieties, as also high-yield- 
ing varieties. Among the improved varieties,' may be 
mentioned the ‘Dhoital’ of Bengal which yields up to 

mds. per acre (2,560 lbs.). 

In 1952-53 the total production of Rice in Bengal 
amounted to 44 lakh tons of which about 39 lakh came 
from the Aman crop and about 5 lakh from the Aus 
crop. Tlie total annual requirements of rice jn Bengal 
are about 38 lakh tons. 

Other Areas 

The distr ibution map of Rice (Fig 18) shows that 
aVC “ Se y ’ dd {ot in Maunds per acre in 
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there arc two areas in India which grow practically no 
rice. These are the Black Cotton Soil area and the desert 
and semi-desert of Thar and Rajasthan. These areas do 
not have enough, water for rice cultivation. 




no 
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In the Punjab rice is grown in the canal-irrigated 
n,Am areas during summer 

f((vz only. 

Hice is also im- 
portent-ati-along the 
Himalayas in the 
Terai region, as well 
as in the mountain 
river valleys. Kash- 
mir is an important 
producer. In these 
parts there are two 
crops of rice raised, 
owing to early ma- 
turing varieties. 

_ Other areas where 
rice crop covers over 
80 % of the ^sown 
STATE DISTRIBUTIOH area are Cuttack, 

Puri and Sambalput 
181 in Orissa; Kicnrup 

and Golpara in Assam ; and Tanjote and Kanara in 
Madras j'West Godavari in Andhra. In Kerala also it 
is an important crop. 

lull. P. the eastern districts and the submontane 
districts are the chief producers of rice. Pice is, how- 
ever, also cultivated to some extent in the canal- 
irrigated areas. There is only one crop of rice raised 
here. The crop is, however, precarious in eastern 
districts, whenever the rainfall is short or irregular. 
There are not enough facilities for irrigation of rice in 
these districts. Pice requires plenty of water for irri- 
gation which cannot be easily raised from the wells 
common in the sedtstrictsf o 13. P. 
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Increasing Supply 

In spite of the large acreage under rice in India the 
the yield per acre is very low. This is due to the 
absence of manuring in India. The average yield per 
acre in India is only 1071 lbs. as compared with japan’s 
5410 lbs. The highest yield of rice in India is in Bengal. 
The table below shows that India does not produce 
rice enough for her own requirements. This deficit 
will increase as the population increases, unless 
greater outturn of rice is possible. We have already 
seen that water sets a limit to further extension of 
rice cultivation in India. The only method, therefore, 
to increase the output is to increase the vicU^ The 
yield at present can be raised only by gtcateWipplica- 
tion of manure. 

The following table gives die ywfd per acre of 
rice in 1953. 


Japan 

4294 

Lbs. 

Malaya 

Pakistan 

IJ 57 

”35 

Lbs. 

Korea 

2557 


Burma 

1445 

„ 

China 

2221 


Thailand 

1275 


Italy 

294O 

„ 

India 

IT40 

„ 

Indonesia 

207I 


Brazil 

1417 

„ 

Egypt 

2030 


U.S.A. 


»> 


The Government of India proposes in its Second 
Five-Year plan to increase the rice production by 3 to 4 
million tons by 1960-61. 

Recently the Government is popularising in this 
country the Japanese method to increase the yield of 
rice per acre. The chief features of this method are 
(1) the use of less and better seed, (ii) sowing the seed 
in a raised nursery-bed ; (iii) transplanting the seedlings 
in rows so -as to make weeding and fertilizing easy ; 
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and (iv) increasing use of natural and chemical fertilisers 
like compost, green manures and ammonium sulphate. 

The Japanese method of rice growing lias been suc- 
cessfully adopted in most States in India. The area 
under Japanese method of cultivation increased from 
4 lakh acres in 195a-} to 15 lakh acres in 1953-54 
and to at lakh acres in 1955-56. The production of 
paddy is as much as 17-3 maunds or of rice 11*56 rods, 
per acre. 

Trade in Rtcr. 

The trade in foodgrains is not free now. Move- 
ment of rice is on government account now. Indian 
'Government lias to import rice from any country with 
•which item bargain. In 1951 about 74 lakh tons 
were imported ; Burma supplied j-o lakh tons, Siam 
n lakh tons, and Egypt only -004 lakh tons. 

The large population of the rice-growing parts of 
India does not leave any surplus of the crop for export 
purposes. Most of the trade in rice is inland trade. 
The largest inland movement of rice is from Madhya 
Pradesh, a thinly populated area. The largest inward 
movement is into Kerala, Madras, Bombay and Bengal, 
where the rice-consuming population is considerable, 
but where the local produce is not enough. 

Rice husking mills first clean the paddy and remove 
the husk before the rice is brought to the market. In 
the rice-growing areas there arc many rice mills, the 
largest number bring in Bengal. In some of these 
mills, the husk is used as fuel, mothers oil-burning 
machinery is common. The rice straw is tough when 
dry, owing to die hot and moist conditions under 
which rice grows. It cannot, therefore, be used as 
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fodder, It is used for thatching of roofs or for making 
mats. With industrial development of the country it 
can be used for various purposes like cardboard making 
and plastics, etc. These uses ^an bring to the culti- 
vator plenty of money. 

wheat 

Wheat is the most important commercial grain in 
India, for people prefer it as a staple food. It is 
important in areas in which rice is not important, 
because the climatic and soil requirements of the two 
grains are different. Wheat requires a fertile loam or 
any other fertile soil, provided it is not 'too wet. It 
grows best in a cool, moist climate and ripens best 
in a warm, dry climate. The ideal wheat climate 
is that wherein the annual rainfall is between zo 
to 30"; the winter temperature is between 50-60° 
F and the summer temperature is between 70-80° 
F and where there exists good facilities for irrigation. 
The largest acreage under wheat is found, there- 
fore, in the drier and higher parts of the Sutlej- 
Ganga plains. During 1955-56 out of the 29 million 
acres under wheat in the whole of India 'more than 
17 million acres or about 60 p. c. were in the Indo- 
Gatigetic Valley west of Banaras, and only 1 million 
acres, mostly in Bihar, in the lower Gangetic Valley 
east of Banaras. There is no factor so injurious to 
wheat as the excessive humidity which marks the eas- 
tern section of the Gangetic Valley, both because of 
higher rainfall and its heavy soil. Madhya Pradesh, 
U. P., Punjab, Rajasthan, Bihar and Bombay State ate 
the chief producers of wheat in the Peninsula. All 
those parts arc in the interior of the Peninsula away 
from the wet coastal regions. 
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Thus, i’t_ may be said generally that wheat cultiva- 
tion in India increases from the 'south to the north ; 
shat is to say, nn leaving the humid atmosphere and 
the inundated soils of the south and the cost. Wheat 
*' practically absent from the red and yellow soils. 
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The other area without wheat cultivation is the Thar 
desert. In 1955-56 the total area under wheat was 
292 lakh acres producing about 83 lakh tons. The 
following table shows the distribution of wheat in 
India:— 


Acreage and Production of Wheat, 1955-56 


States 

Area (’ooo Acres) 

Production 
(’ooo tons) 

Bihar 

*,444 

412 

Bombay 

3 , 2*7 

668 

Madhya Pradesh 

5,976 

*, 3 J 8 

Punjab 

4,609 

1,710 

Rajasthan 

2,3 10 

*99 

U.P. 

9 » 8 7 J 

2,984 

Total India * 9 , 2*1 

8,548 


The following table shows that India is an impor- 
tant producer of wheat in the world : — 

Wheat Production, 1951-52, (Lakh Tons) 

U.S. S.R. 

U. S. A. ... ... 268 

Canada ... ... ijo 

Argentina ... ... 11 j 

Wheat in Punjab 

Before partition the Punjab, _ with its fertile, allu- 
vial loam, its moderate rainfall, its cool winters and 
abundant irrigation facilities easily occupied the largest 
share. On the .basis of the ten-year average (1930-31 
to 1939-40) 10 million acres or 29 • p. c. of the total 
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acreage under wheat in India was in the Punjab. Most 
of the wheat area in the Punjab was found in the 
northern Punjab. Thus, the five districts, Lyallpur, 
Multan, Attock, Fcroaepur and Montgomery accounted 
for about one-third of the total wheat area of this state. 
They are all in Pakistan now. It is in the northern 
Punjab that abundant irrigation facilities arc found. 
This naturally accounted for the importance of wheat 
there. Not only in area, but in wheat output also the 
Punjab ranked first in India. About 3 million tons, 
or jo p. c. of the total output came from the Punjab. 
While in area and in total output the Punjab stood first 
in wheat cultivation, its yield per acre was compara- 
tively low. If the average yield per acre is compared, 
the Punjab stood sixth in the provinces, important for 
wheat in India then. Even the best yield in the Punjab 
was lower than the best yield in some other provinces. 
The highest recorded in the Punjab was 1250 lbs. per 
acre in Jullundar, which may be compared with 1374 
lbs. in Nawabshah in Sind, and 1300 lbs. in Buland- 
shahr in U. P. After partition, the Punjab became 
second only to U. P. in wheat production. 

Wheat in U. P. 

U. P. stands first in wheat. It has about t>-8 million 
■acres, or 34 p. c. of the total wheat area in India. 
The total output from U. P. is about 3 million tons, 
■or more than 3% of the Indian output. In fact U. P. 
and the Punjab account for more than about one-half 
•of die area and about two-thirds of die output of 
wh'eat in India. Most of the wheat area in U. P. lies 
'n the Doab between die Ganga and the Ghogra rivers. 
More than one-half of the wheat area is in this region. 
Next in importance, comes die Doab between the 
Ganga and the Jamuna. The least important districts 
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for wheat in U. P. are those lying at the junction bet- 
ween the Peninsular regions and the Gaoga Plain. 
The wheat cultivation is also important in the districts 
east of the Ghogra, owing to the fertile soil and the 
irrigation facilities from wells. In fact the largest 
acreage under wheat in U. P. is in the district of 
Gorakhpur. This is, however, due to the fact that this 
district has the largest cultivated area in U> P. The 
proportion of the area under wheat to the total culti- 
vated area in this district is only about one-seventh. 
This may be compared with the one-third in Meerut 
and one fourth in Bulandshahr. Other important dis- 
tricts arcDehra Dun, Saharanpur, Etawah, Moradabad, 
Budaun, Shahjahanpur and Nainital. 






Il8 ECONOMIC GEOGRAPHY OF INDIA 

Tlie average yield per acre is the highest in U. F* 
(about 786 fe. per acre) when compared with™ 6 
state yields.* Higher yields in U. P. are characteristic 
only of the irrigated areas in the Ganga-jamuna Doab 
and in the districts east of the Ghogra. It is the unir- 
rigated areas that lower the average yield in U. P. 

Other Areas 

A study of the geographical distribution of wheat 
in India reveals that it is grown mostly in the alluvial 
soils of the Sutlej-Ganga basin and the Black Cotton 
Soil of the Peninsula, provided the rainfall is less 
than 40 inches. 

The relative importance of wheat is not the same 
for all States in India. In some it is more important 
than in others. In Bihar it is only 5 p. c. of the total 
net area cultivated. In the two most important wheat 
States of the Punjab and U- P. the percentage is 29 and 
22 respectively, It must be realised that wheat is a 
money crop and has, therefore, to compete against 
other money crops like sugarcane and cotton. The 
best land is, therefore, divided among the money crops. 
This division, however, depends upon rainfall fluc- 
tuations. When rainfall conditions are unfavourable 
the poorer crops like barley or gram occupy the land 
that is usually allotted to wheat. 

Peculiarities of Wheat in India 
A special feature of the wheat crop of India is 
that unlike that of the cool temperate countries of the 
world where alone the largest supplies of wheat conic 
from, in India it is a winter crop. For it is only then 

*Tfce average yield of wheat ia other States are, M. P, 444 
lbs. pet acts, Bihar 88a lbs Bombay 447 lbs., etc. 
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that suitable temperatures are available here. Wheat 
is sown, in India from October to December and is 
harvested from March to June in different parts. As 

winter is a dry WUfAl 

period over the rrn cn:/ 

area where wheat — _ 

is grown here irri- S *N. 

gation plays the / 'kX 

most important / \ 

part in its cultiva* j §j 

tionin India. In / a S'vlK 

some years when / jg }$ I 

the monsoon rain- [ K * 

fall has been in 0 

defect, even sow- \ 

ing of wheat is \ / ,_* 

done with the help \ / 

of irrigation. In \ / 

Emopc and in V ma V/ 
America, wheat is, 
grown in summer 

when enough rain STATE DISTRIBUTION 

falls. Irrigation is 2J< 

therefore, not an 

Important feature of wheat cultivation in those re- 
gions. It is only in Australia, South Africa, and the 
western part of the United States of America, which 
are practically deserts, that irrigation is resorted to 
for this crop. After about a fortnight from the end 
of the monsoon rains in Northern India and when the 
nights have become sufficiently cool to cause the 
formation of dew in the fields, u t. about the end of 
October, wheat is sown in the fields, which have 
been prepared beforehand. Wheat is sown only in 
the loamy soil of the older alluvium. The field in 
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which wheat is intended to be sown usually remains 
fallow during summer when a little manure is also 
given. Unlike most of the summer crops, which ate 
sown broadcast, wheat is carefully sown in the drills 
made by the plough. This is a clear proof cf the 
esteem in which the Indian cultivator holds it for its 
commercial importance. The winter rains and the 
facilities of irrigation in the areas in which wheat is 
important are an advantage to wheat in India, as 
they provide moisture to the plant during its early 
growth which, accompanied by the cool temperature 
of December, helps tillering, and a number of stalks 
shoot from the same seed. By the end of February 
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■when the gram has formed, temperatures begin to- 
nse and help in the ripening of the crop. 

There arc certain climatic drawbacks under which 
Indian wheat is cultivated. These drawbacks arise 
particularly about the time of harvest. The change 
from winter to summer is almost sudden in India.. 
The rise of temperature is not gradual, as in Russia 
or Canada or the other wheat-producing countries, 
and, therefore, the crop matures not gradually hut 
quickly. This sudden ripening of the crop leads to 
the inferiority of the wheat grain in India. The rise 
of temperature is usually accompanied by the setting- 
in of very dry winds which quickly dry up the sap in 
die grain. It is thus, not a fully det eloped, well- 
rounded grain as in other countries, but a shrivelled! 
up and thin grain. This wind often blows with 
considerable speed and tends to spoil the crop by 
felling the plant to the ground, as the indigenous- 
Indian plant has a weak straw. Local storms leading 
to hail and rain arc also common in Northern India 
during March and April and cause difficulties in the 
gathering in of the crop. 

. In India most crops arc harvested b,y gathering- 
in the whole plant and not only the grain, as in- 
America, because in India the straw has considerable- 
importance for fodder. Among villages in India, 
while there is trade in grain there is practically no- 
trade in fodder which has, therefore, to be carefully 
conserved. This method of crop gathering in India 
causes considerable amount of impurities in Indian 
wheat for which it was disreputed in the world’ 
market. 

Tig. 22 shows the climatic conditions under which' 
Wheat is grown in the Punjab and in Canada, Note- 
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from the shape of the curves the sudden and the 
gradual rise of temperature in the two areas, lo 
India the crop ripens in suddenly increasing temper*' 
ture, while in Canada it ripens in gradually falling 
temperature. The amount of rainfall during the 
wheat season in India clearly indicates the necessity- 
•of irrigation. In Canada, on the other hand, the 
rainfall is enough for the crop. 

It wilt be noticed that in India while the growing 
<period of wheat is characterised by favourable 
•climatic conditions, the harvesting period is marked 
by unfavourable conditions. 

The yield per acre of wheat in India is very low,* 
•owing to the poverty of the Indian cultivator who 
•cannot afford much manuring. Even though farming 
"here is ‘intensive*, Indian yield ranks with the lower 
•yields .of the newer countries of America or Australia 
•where the farming methods are .‘extensive’ and 
cannot, therefore, produce high yields per acre. 
"The yields per acre in the ‘intensive’ farming coun- 
tries of western Europe are about three times as much 
as in India. Tte largest yield per acre in India is in 
the western districts of U. P. and the lowest in Chhota 
Nagpur. It is to be noted that the yield per acre 
is low in all the important producers or wheat in the 
world. Russia, U. S. A., Canada, India and Argen- 
tina, all record low yields. But the difference between 
U. & A. or Canada and India is between extensive 
and intensive agriculture. U. S. A. and Canada 
generally have extensive agriculture in which less- 
manure is used and, therefore, low yield per acre 

*The yield per acre are: India lbs; Australia 977 lbs ! 
'Canada 1050 lbs ; U. S. A. 949 lbs ; Argentina, 898 lbs; Italy 
sj7t lbs; Fiance 1594 lbs; and U. S. S. R. 830 lbs, 
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results. In India lack of manure is due to poverty 
of the cultivator. 


Increased Supplies 

Shortage of wheat supplies in recent times in India 
has drawn attention to the possibilities of increasing 
■supplies of wheat in the country. It will be noticed 
that geographical considerations limit the cultivation 
of wheat to certain areas of India only. But wheat 
is a commercial crop in India that is grown essentially 
fot its money value. It has, therefore, to compete 
with other commercial crops, like cotton or sugarcane. 
During the last few years, owing to the great rise in 
the prices of these latter crops, a certain amount of 
land suitable for wheat cultivation has been diverted 
to their cultivation. The wheat supplies of India 
have, therefore, not kept pace with the increasing 
population of tire country. This has naturally resulted 
in a shortage. Under normal conditions, however, 
the working of the laws of Economics would adjust 
the shortage by making it worth-while for the farmers 
in India to devote more land to wheat. But India 
needs not only more wheat, but also more cotton and 
more sugar now. The only method of increasing 
wheat supplies, therefore, lies : 

(t) in extending irrigation facilities to bring more 
land under wheat cultivation ; 

(ii) in introducing scientific agriculture by improv- 
ing seed, manuring,' cultivation, etc. 

Only one-third of the wheat crop in India is 
irrigated. The other two-thirds of it has still to do 
without it. If irrigation could be provided for this 
portion of die crop, increase in supply is bound to 
occur. 
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Similarly, the use of manures, better seed and other 
improvements in wheat cultivation ate likely to in- 
crease the yield of wheat per acre and, therefore, the 
total supplies. The Government of India’s second plan 
proposes the increase of 2 to 3 million tons by 1960-61. 
The scope for further production of wheat is great 
in East Punjab and U« P- 

Trade in Wheat 

India normally stood fourth among the world pro- 
ducers of wheat. But the tremendous increase in 
wheat cultivation in U. S. A., Canada and Argentina 
during the last World War has placed India in a lower 
position. The largest producers of wheat in the world 
are Russia, U. S. A., Canada Argentina and India. 
Indian produce is about one-third of that of Russia 
and about one-half of dm of U. S. A, The commer- 
cial significance of the Indian crop formerly lay in the 
fact that it reached the European market when the 
crops of other countries were still growing in die 
field. The importance of this fact, however, has con- 
siderably dwindled now, because of the large wheat 
stocks in the world market in normal times. The 
demand for Indian wheat in Europe was mostly for 
mbdng with other varieties of wheat to produce a 
big loaf. Most of the exports went to Great Britain, 
Belgium, Germany and Italy. Within recent years, 
owing to the shortage of food in India all exports 
of wheat from India have ceased. On the other hand, 
India has to depend on imports of wheat from outside. 
Only recently India contracted with the U. S. A. for 
the import of 20 million tons of wheat. In 1948-4? 
India imported about 17 lakh tons of wheat from 
U. S. A., Australia and Argentina. In 1952*53, die 
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■actual imports of wheat and wheat flour into India 
was Rs. 84 ccorcs. 

The largest inland movement of wheat and flour 
is from the states where it is produced most, pi%. 
the Punjab, U. P. and Madhya Pradesh. The largest 
inward movement is into Calcutta, where a large 
wheat-consuming population has gathered from the 
north. Bombay and Rajasthan, where the wheat 
produced is less than the local demand, are other 
areas of large demand. The movement is, however, 
now on government account only and is all over the 
country according to requirement. 

Barley and Gram 

Barley and gram are two other winter grain crops 
which rank along with wheat as staple foodgrains of 
Northern India. Together they accupy about the same 
acreage as wheat in India. The largest production of 
these grains is in those parts of the Sutlej -Ganga Plain 
where' wheat cannot be grown as a winter crop. Thus, 
dry, sandy or moist clayey areas, as well as those areas 
where irrigation facilities are lacking are devoted to 
these grains. Barley and gram mixed together provide 
the poor man’s food in those parts of Northern India 
where rice is not abundant. About two- thirds of bar- 
ley and about one-half of gram supply of the whole of 
India comes from Uttar Pradesh. Two chief zones of 
barley production are: (i) north-western districts of Bihar 
— Saran, Champaran and Muzzaffarpur, and (ii) north- 
eastern districts ofU. P. — in the districts of Banaras, 
Jaunpur, Azamgarh Gazipur, Gorakhpur; Allahabad 
Ballla, Pratapgarh and Garhwal. Some barley is also 
grown in Punjab. The yield per acre of these grains, 
particularly of barley, is higher than that of wheat. 
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They also do not require so much care and atteDt1 ^ 
as wheat, but they are cheaper and do not fetch as 
money as wheat. It is, therefore, only under comp . 
sion from nature that foe Indian cultivator grows th * 
His first preference in northern India is always wbea • 
There is very little trade in these grains. A small 211500 
of barley is used for brewing beer ; while some a m0U 
of gram is used as horse or animal feed. 

Millets 

Millets include a number of inferior grains in which 
Joimr, Bajra and 
predominate. These 
grains cover a larg cr 
acreage than any other 
grain in India, except 
rice. Millets are grown 
in all those areas where 
the soil is rathet in- 
fertile owing to ^ 
rocky or sandy cha- 
racter. The largest ac- 
reage under them 
occurs in the Penin- 
sular India, with 
Fig. 13. State Distribution Bombay and MySOie 
States leading. The least acreage is in Bengal.* 
prefers wetter and more clayey soil, while Bajra grows 
well in drier and sandier soil. The millets are foe 
chief summer grain crop in all foe areas where rice is 

♦The acreage under jowar in Bombay was 17 million : to 
Mysore 5 million. The tool Indian acreage under Jo war being 
47 million and the production 6 lakh tons. ForBajta the respec- 
tive figures were 27 nuffion acres and 5.4 lakh tons for the yeas 
i95i-}6. 
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grown. Their importance lies not only in the fact that 
they are a staple food for a very large section of the. 
people of the peninsula throughout the year and in 
northern India during winter, but also in the fact that 
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■they provide a substantial part of the fodder suppl? 
of India. Hie fodder value of the Jowar plant is 5° 
great that in some parts of U. P. 2nd die Punjab 1 1 
crop is raised even by irrigation solely for that pitppf* 
Dr. Yoelker in his report oti Agriculture in India sfltp 
very highly of the nutritive value of jowar as a foadet 
There is practically no trade in millets. 

Bombay state is. the most important producer 0 ^ ■ 
Jowar. Jowar is more important in this area as * 
RABI crop than as a kharif crop. Bombay is the oMj 
.State in India where Jowar is grown as a RABi crop- 
as well as a kharif crop. Jowar is a staple cfD P 
where black and mixed black soils predominate, p 1 ®" 
vided the rainfall is moderate and well ' distribute' 
Important producers of Jowar are Bombay, lb U 
Madras, M. P. Central Rajasthan, and Punjab. 
the rainfall is excessive it gives place to rice as can be 
seen in the region of the Malabar coast. On sand? 

. 'loams and shallow soils its place is taken by bajra 
lull. P. and the Punjab jowAr is also grown as s 
fodder crop. It is then known as ‘chart’ and is gi? en 
irrigation when necessary. 

Maize. 

Maize also, like the millets, is considered as an 
inferior grain in India. It prefers fertile soil, especially 
'loam and is, therefore, grown mostly inU.P., Rajasthan 
•and die Punjab. More than four-fifths oE the crop i 5 
■found in the Sudej-Ganga Plain. It is grown with the 
first summer rains and is reaped almost as soon as the 
rains stop. Its cultivation is adversely affected if th e 
rains come late, and thc crop is damaged, if there ar< 
very long intervals between the rainy periods, The culti- 
vation of maize as well as the millets in India is charic- 
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to cane. The following table shows the acreage and' 
■production 

ACREAGE AND PRODUCTION UNDER SUGARCANE IN INDIA 


Year Lakh acres Lakh tons 

1949-10 36 49 

1931-31 48 60 

I 95‘*55 4 } 5 ° 

I 95 J -54 $5 49 

1934-35 40 58 


The importance of oilseeds in India is more for their 
oil being used for food than for industrial purposes. 
There is a large variety of oilseeds grown all over India 
both as a summer and a winter crop, but the greatest- 
importance attaches to Groundnuts, Cotton-seed, Rape- 
seed, and Mustard. The yield of the first two of these- 
is generally more than twice the yield of all the others 
put together. The importance of oilseeds for export 
trade is considerable also. The oilseeds are divided 1 
into two broad classes, edible and non-edible. The 
latter includes linseed and castor. The following tables 
give the figures for oilseeds 

Oilseed Acreage, 1955-56 (’ooo Acres) 


Stales 

Groundnut 

Castor Seed 

| 

| 

IN 

-0 

c 

Total oil- 
seeds 

Andhra 

3,041 

886 

674 

z 

89 

4,692- 

Bihar 



44 

190 

252 

493 

Bombay 


514 

739 

7 i 

540 

6, 1 20 


< 5}4 

20 

1,106 

3*4 


i,i°r 

2,182- 
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Oilseed Production 1955-56 fooo Tons) 




Sesa- Rape and Lin- 

Total oil- 


nut 

Seed 

mam 

Mustard seed 

seeds 

Andhra 

1,6*5 

63 

Si 

- 

6 

1,20) 

Bihat 

_ 

5 

5 

*3 

19 

64 

Bombay 

1,001 

34 

56 

14 

4« 

i,iJ4 

■M.P. 

16 S 

3 

98 

57 

i*4 

4)o 

Madras 

819 

6 

47 

- 

- 

8 7 2 

Mysore 

497 

9 

17 

2 

7 

53* 

Rajasthan 


— 

7* 

99 

24 

*37 

UP. 

128 

i 

69 

408 

120 

726 

Total India 

3,*°4 

1:6 

458 

852 

376 

5,J9 6 


The total area under all the oilseeds in India in 
1955-56 was about 294 lakh acres, which was mote 
than the area under wheat in this country. About 
'half of this area is in the Deccan plateau. The largest 
•area under oilseeds is in U. P. 

Groundnuts are by far the most important among 
the oilseeds in India from the point of view of area 
and production. It is an important money ctop for 
the farmer. About one-third of the total acreage 
■under oilseeds is occupied by this one crop. India is 
now the largest producer and exporter of groundnuts 
■in the whole world, as well as the largest consumer. 
More than one- third of the world’s total acreage 
■under groundnuts is found in India. The importance 
•of this crop in Indian agriculture is only recent. At 
the beginning of this century there were less than 
3 lakh acres under it in India. This importance 
-developed mainly on account of its export value. 
Today, however, die home market is more important 
'than the export market, for India now consumes mote 
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than three-fifths of the crop. The growing use fo 
‘Vanaspati’ which is manufactured from the ground* 
■nut oil is largely responsible for this. The principal 
*rea under this crop is in Madras, Bombay, and 
Andhra and Mysore. Practically the whole crop is 
grown in the Peninsular India. U. P. is the only 
important producer outside the Peninsula. The 
groundnut, apart from yielding the oil which is used 
for making vegetable ghee, increases the fertility of 
the soil, because of its bacteria-forming roots. In 
Mysore Ragi sown after groundnut was produced on an 
experiment farm 88% more than Ragi sown after Ragi. 

The cultivation of groundnuts requires a light 
soil, petferably rich in organic matter. The red and 
yellow, and the black cotton soils of the Peninsula 
suit it well. Much rainfall is not required; a rainfall 
•of 20 to 30 inches is quite enough, if it comes during 
the growing season. In Madras and Bombay part of 
the crop is raised with irrigation. Groundnuts cannot 
■stand in low temperature ; they need a temperature of 
7 °° F to 8o‘ F. Dry weather is required at the time 

ripening. 

In the beginning of the present century, ground- 
nut cultivation in India occupied only a minor posi- 
tion, but it has now assumed great importance and 
plays a vital role in the country’s economy. Prior to 
World War J, the area under groundnuts in India 
"was hardly 30 per cent of the total area under oil- 
^ e eds ; during 1955-56 it had risen to 65 per cent. 

Nearly 78 pet cent of the groundnut area is con- 
centrated in Madras, Bombay, Andhra and Mysore, the 
prominent varieties grown being the Cotomandal and 
peanuts. Holfauts, grown in Bombay with a lower oil 
content, ate specially valued for eating as such. 
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The crop in India was primarily developed as an 
export commodity and the export demand and the 
world prices had a decisive influence on the develop- 
ment of its cultivation in this country. Events, how- 
ever, have changed the entire pattern of India's- 
groundnuts economy. Exports which occupied a. 
dominant position in pre-World War II years have 
now given place to domestic consumption. Crushing 
within the country amounts to nearly 82 per cent of 
the total production as against 49 per cent before 

WrtfM Wor Tt ' r 


Owing to their high fat and protein content, 
groundnuts form a rich food, but the consumption of 
kernels is still small ; the per capita consumption befog 


The groundnut crushing industry has made rapid ' 
Strides. While before World War II about 350 mills 
were engaged on crushing of groundnuts, in 1949 
nearly 1,554 were crushing groundnuts. Crush- 
ing in power mills and village ‘ghanis’ accounts for 
the largest snare of the groundnuts. There has been 
neatly cent pet cent increase in the production of 
groundnut oil as well as cake. In 1949-50, 72 per 
catt ofthe production, yielding ov« Si lakh tons of 
oil and about 10 lakh tons of cake, was crashed. The 
hydrogenated vegetable oil industry, which has also 
considerably expanded consumed 1.68 lakh tons of 
groundnut oil in 1949. 

• SEED mostl 7 P»duced in the Pcnin- 

pJrof&Sa. 


. J APE and Mustard seeds 
10 Sutlcj-Ganga Valley. They 


are very widely grown 
Me not important in 
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the Deccan, as they prefer a fertile, alluvial soil with 
comparatively dry winters. Out of the total area of 

lakh acres under this class about 3 j lakh acres are 
in the northern parts of the country. In the Punjab, 
the crop is known as Torn. In U. P. this crop is 
grown alone only over a small area which is only 
about 3.6 lakh acres. A large amount of this crop is, 
however, grown in this state mixed with other winter 
crops. U. P. occupies the highest place in the culti- 
vation of Rape and Mustard. 

Sesamum (Til or Jinjali) is also very widely 
grown in India. It is, however, more important in 
the Deccan than in die Sutlej-Ganga Valley. Madras, 
Bombay, Andhra and Madhya Pradesh are more 
important. 

Linseed is another important money crop for the 
Indian farmer. It has acquired a great importance 
within recent years in Indian agriculture, owing to its 
enhanced importance for export trade to Great Britain. 
It now occupies over 3 million acres, most of it lying 
in U. P. It is, however, insignificant when compared 
"with Argentina, in South America. 

Castor is also important only in the Deccan. 
Andhra, Madras, Mysore and Bombay account for 
practically the whole of the ctop. Bihar and U. P. 
are only nominal producers outside the Peninsula. 

The exports of oilseeds have, on the whole, now 
decreased. Groundnut is an important exception; 
the marked increase in its export being due to an in- 
crease in area. The exports of oilcakes and vegetable 
oils have also increased, but the increase in the quanti- 
ties of oilseeds crushed for local consumption is still 
more striking. From the increased quantities of oil 
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manufactured in India, various minor industries have: 
developed, e.g. soap-making, hair-oil-making, paint 
and varnish-making and vegetable ghee-making. Gouii- 
pore in Bengal is now famous all over India 'for' die 
supply of boiled linseed oil for the paint and varnish 
industry, In 1950 there were 47 Vftnaspati manufac- 
turing factories in India with a total productive capaci- 
ty of about 5 lakh tons per year. The total capita! 
invested in these factories was about an crates. 1° 
J953 the number of factories rose to 48 with a capacity 
of lakh tons. 

In 1953-54 about one lakh tons of oilseeds, and 
about 69,000 tons of oil were exported from India. 

The export of oilseeds is not profitable to India. It 
is against the real interests of the country. The main 
arguments against this export arc that by exporting the 
raw oilseeds to foreign countries 

(i) India loses the oilcake which is a valuable 
manure for the soil and a nutritious cattle fodder, 

(a) India has to buy back from these countries at 
a high price the vegetable oil that it needs for her 
industrial purposes Tike the making of paints and 
varnishes, and soap, etc. 

(5) India thus pays the higher wages of the foreign 
labour employed in oil-crushing industry in foreign 
countries, while depriving her own people of the work 
and the wages they could get in crushing mills In 
India. 

(4} The development of our industries like soap- 
making, etc., is retarded for want of cheap vegetable 
oils. 

Tea 

Tea is now the most important money crop in India. 
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44 million in 195 5-56. Thfe greatest expansion has been 
in Bihar and U. P. where the best conditions for cane 
cultivation are found. 

At one time India had the largest acreage under 
sugarcane in the whole world. Indian acreage was 
about three times that of Cuba and about seven times 
that of Java, the two islands which have dominated 
the world production of sugarcane in the past. India 
was also the largest producer of canesugar in the 
whole world, producing about four times that of 
Java, Hawaii ox Brazil, about three times that of 
Philippines and about one and a third times that of 
Cuba. Even now 
India is the second 
largest producer 
against Cuba’s 37 
lakh tons in 1947*. 

This great produc- 
tion in India was 
due not to high 
yields but to the 
immense area under 
sugarcane. The 
production of su- 
gar in India, how- 
ever, surpasses all 
countries produc- 
ing beet sugar. 

The average Indian 
production for the 
period 1931-32 to 
* 93^37 was 75 
_ million quintals as compared with 38 million quintals 

* In 1949 Cuba produced only 4$ lakh tons of sugarcane. 

I be world production was 15 million tons. 
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in Germany, which was the greatest producer of beet 
sugar in the world. 

Even though sugarcane is grown all over India JU 
favourable localities to some extent or the other, 
because of its great money yield, its greatest concen- 
tration occurs in the submontane districts of the 
Middle Ganga Valley, where 0 . P. has 59 per cent of 
the total Indian crop. The Sutlcj-Ganga provinces, 
U. P. (59%), the Punjab (n%) and Bihar (17%) toge- 
ther accounted in 1955-56 for four-fifths of the 
sugarcane area of India. 

The following table gives the area and produc- 
tion:— 


Cane Acreage 

and Production, 

Ijii-s 1 ’ 

States 

Area 

(’000 acres) 

Production 
(’000 tons) 

■Andbra 

178 

499 

Bibar 

579 

191 

Bombay 

lao 

560 

HP. 

76 

89 

Madras 

m 

335 

Mysore 

»5 

a8(> 

Orissa 

59 

101 

Punjab 

© 

557 

Bajasthio 

n 

57 

U. F. 

f a,6ao 1 


AV. Bengal 

61 

i*9 

Total India 

4 , 4*5 

5, *59 

This concentration 

is due to : 



C 1 ) the fertile alluvium which is renewed every 
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year by the numerous mountain streams 
flowing into the area ; 

(ii) the high water level enabling easy irrigation ; 
(ill) the flat plains providing ease of cultivation ; 

(iv) absence of frost ; 

(v) high rainfall ; 

(vi) high temperatures ; and 

(vii) facilities of irrigation from the many wells, 
(which cost very little to build) and canals. 

In U. P. the most important districts producing 
sugarcane are Sahatanpur, Shahjahanpur, Fyzabaa, 
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Axamgath, Ballia, Banatas, Jaunpur, Buhndshahar, 
Pilibhit, Gorakhpur. U. P. raises 49% of the Indian 
crop. 

In Biiiac the important sugarcane growing districts 
are Champaran, Satan, Darbhanga and Muzafiarpur. 
Bihat raises 6% of the total Indian production. ■' 

In Punjab the cultivation is concentrated in 
Amritsar, Jullundur and Rohtak. It raises 10% of 
the Indian production. 

There ate, however, small areas of cane cultivation 
spread locally all over the country. They have not 
been shown in the map, because the areas are too 
small, The existence of such areas clearly proves • 
the importance of sugarcane as a money crop to the 
Indian cultivator. ' , 

pie yield per acre of sugarcane is higher in the 
Peninsular region than in the north. The following 
table shows some of the yields per acre in 1948-49 ' 

Bihar 9.8 Tons 

U.P. XI.7 „ 

Mysore iB.a „ 

Hyderabad 20.9 „ 

Bombay 34,9 „ 

The following tables shows the yield per acre, in 
some important sugarcane growing countries of the 
world:— 

Hawaii 80 tons per acre Philippines ay tons per acre 
Java 36 „ Mauritius 39 „ 

Peru 41 Cuba 17 „ 

Egypt 30 1 „ 0 .S.A. to-)o „ 

Porto Rico jo ,, India jj „ 

Formosa 28 ' „ 

.. _ The Indian cane is ,of a thin variety and is not so 
thick as the cane in Java or other topical islands where 
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the continued supply of moisture and hot temperatures 
produce plenty of juice in the cane. In India, the long 
break in the rains does not favour the growth of thick, 
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juicy canes under average conditions. The cane which 
nas practically supplanted the old indigenous varie- 
ties in India is the Coimbatore cane, bearing different 
numbers according to the seedlings obtained by 
crossing with different varieties as well as with other 
plants like jcwar. 

Coimbatore has been selected as the centre for re- 
searches in sugarcane, because its climate is ideally 
suited for cane. One important effect of the introduc- 
tion of the Coimbatore cane has been that ‘ratooning’' 
has become popular in India. Ratoon crop is the 
second or any successive crop of cane obtained from 
the roots of the cane left over in the field from the 
first crop. Ratooning avoids the need of fresh sowings 
of cane every year. In India ratooning is generally 
uneconomical after two years, as the crop becomes 
infested with cane diseases like ‘red rot’. The sucrose 
content of the Punjab canes is, however, lower than 
that of the canes of 0. P. or Bihar. Tills is believed to' 
be due to die soil differences. The amount of exchang- 
able calcium in .the Punjab soil is lower* 

Most of the cane produced in India is used locally 
for crushing in the sugar mills erected all' over the 
sugarcane area in the country. One of the main factors 
in the rapid increase of sugar cultivation in India has 
been the demand for cane from these mills. The land 
lying near these mills, wherever practicable, has all 
been converted into canc-land, the cane replacing all 
other crops. An important example of this replace- 
ment is noticed in the Tcrai region of the Himalayas 
where die land, formerly given to rice is now devoted 

♦Agriculture an i Animal Husbandry in India,! 954-55, p. 
84, Government of India PobEeation. 
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to cane. The following tabic shows the acreage and 
production 

ACREAGE AND PRODUCTION UNDER SUGARCANE IN INDIA 


Year 

Lakh acres 

Lakh tons 

1949-10 

36 

49- 

195H2 

48 

60 


43 

5° 

1953*J4 

35 

49 

1954-55 

40 

58 

i95J-5<» 

44 



• The importance of oilseeds in India is- more for their 
oil being used for food than for industrial purposes. 
There is a large variety of oilseeds grown all over India* 
both as a summer and a winter crop, but the greatest 
importance attaches to Groundnuts, Cotton-seed, Rape*- 
seed, and Mustard. The yield of the first two of these- 
is generally more than twice the yield of all the others 
put together. The importance of oilseed's for export 
trade is considerable also. The oilseeds are divided' 
into two broad classes, edible and non-edible. The 
latter includes linseed and castor. The following tables- 
give the figures for oilseeds 

Oilseed Acreage, 1955-56 fooo Acres) 



s 

c 

-r 

'Ji 

S 

p 

c-o 

13 

"3 


2 

0 

<3 

V) 

cj 

3 

Tota 

seec 

Andhra 

3»o4i 

886 

674 

2 

89 

4,692- 

Bombay 

AAA 7 

29 

314 

44 

739 

I^O 

71 

252 

540 

495' 

6,120- 


6*4 

20 

1,106 

3 2 4 

1,293 

}A°T 

Mysore 

Rajasthan 

1.772 

2,050 

105 

34 

1 14 

374 

220 

982 

2 

12 

622 

ji6 

167 

2,182- 

2,512- 

1,879- 


283 


i,i97 

3,649 

87 J 

5.949 

mi » 

12.585 

1,462 

5,738 

6,262 

3,424 

29,471 
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OiiiEED Production i9sj-j6 ('ooo Tons) 




Sesa- Rape and 

Lin- 

Total oil- 

OUIW 

nut 

Seed 

mum 

Mustard 

seed 

seeds 

.Andhra 

i.oSj 

63 

5* 

- 

6 

I,iO( 

■Bihar 

_ 

5 

S 

21 

29 

fe 

•Bombay 

3,001 

34 

56 

14 

48 

1,1 54 

At. P. 

ids 

5 

9 8 

57 

124 

4S» 

Madras 

9>9 

6 

47 

- 

_ 

872 

Mysore 

497 

9 

17 

2- 

7 

J3* 

Rajasthan 

Jfi 

— 

75 

99 

24 

237 

UP. 

u8 

1 

69 

408 

fio 

74 

Total India 


1:6 

458 

83a 

37<S 

■ !' ,5 i 

The total area 

under all the 

oilseeds 

in 

India in 


was about 294 lakh acres, which was more 
than the area under wheat in this country. About 
half of this area is in the Drecan plateau. The largest 
•area under oilseeds is in U. P. 

Groundnuts are by far the most important among 
idie oilseeds in India from the point of view of area 
and produ;tion. It is an important money crop for 
•the farmer. About one-third of the total acreage 
under oilseeds is occupied by this one crop. India is 
now the largest producer and exporter of groundnuts 
•in the whole world, as well 'as the largest consumer- 
More than one-third of the world’s total acreage 
under groundnuts is found in India. The importance 
•of this crop in Indian agriculture is only recent. At 
the beginning of this century there were less than 
5 lakh acres under it in India. This importance 
■developed mainly on account of its export. value- 
Today, however, the home market is more important 
than the export market, for India now consumes moth 
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than three-fifths of the crop. The growing use fo 
‘Vanaspati’ which is manufactured from the ground: 
■nut oil is largely responsible for this. The principal 
area under this crop is in Madras, Bombay, and 
Andhra and Mysore. Practically the whole crop is 
grown in the Peninsular India. U. P. is the only 
important producer outside the Peninsula. The 
groundnut, apart from yielding the oil which is used 
for making vegetable ghee, increases the fertility of 
the soil, because of its bacteria-forming roots. In 
Mysore Ragi sown after groundnut was produced oa an 
experiment farm 88% more than Ragi sown after Ragi. 

The cultivation of groundnuts requires a light 
soil, petferably rich in organic matter. The red and 
yellow, and the black cotton soils of the Peninsula 
suit it well. Much rainfall is not required ; a rainfall 
•of 20 to jo inches is quite enough, if it comes during 
the growing season. In Madras and Bombay part of 
the crop is raised with irrigation. Groundnuts cannot 
stand in low temperature ; they need a temperature of 
7 °° F to 8o’ F. Dry weather is required at the time 
°f ripening. 

In the beginning of the present century, ground- 
rw. cultivation in India occupied only a minor posi- 
tion, but It has now assumed great importance and 
plays a vital role in the country’s economy. Prior to 
World War I, the area under groundnuts in India 
"was hardly io pet cent of the total area under oil- 
seeds ; during 1955-56 it had risen to 65 pet cent. 

Nearly 78 per cent of the groundnut area is con- 
centrated in Madras, Bombay, Andhra and Mysore, the 
prominent varieties grown being the Coromandal and 
peanuts. Boldnuts grown in Bombay with a lower oil 
content, are specially valued for eating as such. 
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The crop in India was primarily developed as an 
export commodity and the export demand and the 
world prices had a decisive influence on the develop- 
ment or its cultivation in. this country. Events, how- 
ever, have changed the. entire pattern of India’s 
groundnuts economy. Exports which occupied a- 
dominant position in pte-World War II years have 
now given place to domestic consumption. Crushing 
within the country amounts to neatly Si pet cent of 
the total production as against 49 per cent before 
World WarIL 

Owing to their high fat and protein content, 
groundnuts form a rich food, but the consumption of 
kernels is still small ; the per capita consumption being 
only 178 lbs. 

The groundnut crushing industry has made rapid 
strides. While before World War II about 550 mills 
were engaged on crashing of groundnuts, in 194? 
nearly 1,334 mills were crushing groundnuts. Crash- 
ing in powet mills and village ‘glunis’ accounts fot 
the largest share of the groundnuts, There has been 
nearly cent per cent increase in die production of 
groundnut on as well as cake. In 1949-50, 72 per 
cent of the production, yielding over lakh tons of 
oil and about 10 lakh tons of cake, was crushed. The 
hydrogenated vegetable oil industry, which has also 
considerably expanded consumed 1,68 lakh tons of 
groundnut oil in 1949. 

Cotton seed also is mostly produced in the Penin- 
sula. Cocoanot and Castor are also almost a mono- 
poly of the Peninsula, 

Rape and Mustard seeds are very widely grown 
in Sudej-Ganga Valley. They are not important in 
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the Deccan, as they prefer a fertile, alluvial soil with 
•comparatively dry winters. Out of the total area of 
■<$2 lakh acres under tills class-about 35 lakh acres are 
in the northern parts of the country. In the Punjab, 
the crop is known as Torn. In U. P. this crop is 
grown alone only over a small area which is only 
about 3.6 lakh acres. A large amount of this crop is, 
however, grown in this state mixed with other winter 
crops. U, P. occupies the highest place in the culti- 
vation of Rape and Mustard. 

Sesamum (Til or Jinjali) is also very widely 
■grown in India. It is, however, more important in 
the Deccan than in the Sutlej-Ganga Valley. Madras, 
Bombay, Andhra and Madhya Pradesh are' more 
important. 

Linseed is another important money crop for the 
Indian farmer. It has acquired a great importance 
within recent years in Indian agriculture, owing to its 
enhanced importance for export trade to Great Britain. 
It now-occupies over 3 million acres, most of it lying 
in U. p. It is, however, insignificant when compared 
with Argentina, in South America. 

Castor is also important only in the Deccan. 
Andhra, Madras, Mysore and Bombay account fot 
practically the whole of the crop. Bihar and U. P. 
ate only nominal producers outside the Peninsula. 

The exports of oilseeds have, on the whole, now 
decreased. Groundnut is an important exception; 
the marked increase in its export being due to an in- 
crease in area. The exports of oilcakes and vegetable 
oils have also increased, but the increase in the quanti- 
ties of oilseeds crushed for local consumption is still 
more striking. From the increased quantities of, oil 
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manufactured in India, various minor industries have 
developed, f. soap-mating, hair-oil-making, 
and varnish-making and vegetable ghee-making. Gouri- 
porc in Bengal is now famous all over India for 1 the 
supply of boiled linseed oil for the paint and varnish 
industry, In 1950 there were 47 Vanaspati manufac- 
turing factories in India with a total productive capaci- 
ty of about 3 lakh tons per year. The total capital 
invested in these factories was about 222 crotes. In 
1955, the number of factories rose to 4J with a capacity 
013! lakh tons. 

In 1953-54 about one lakh tons of oilseeds, and 
about 69,000 tons of oil were exported from India. 

The export of oilseeds is not profitable to India, It 
is against the real interests of die country. The main 
arguments against this export are that by exporting the 
taw oilseeds to foreign countries:— 

(1) India loses the oilcake which is a valuable 
manure for the soil and a nutritious cattle fodder. 

(2) India lias to buy back from these countries at 
a. high price the vegetable oil that it needs for her 
industrial purposes like the making of paints and 
varnishes, and soap, etc. 

(3) India thus pays the higher wages of the foreign 
labour employed in oil-crashing industry in foreign 
countries, while depriving her own people of the work 
and the wages they could get in crushing mills in 
India. 

(4) The development of our industries like soap* 
making, etc., is retarded for want of cheap vegetable 
oils. 

Tea 

Tea is now foe most important money crop in India- 
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The cultivation of tea was started in India by the 
Government, as an experiment, in ji8^ This experi- 
ment was undertaken as a result ofTminute recorded' 
by Lord William Bentinck, the then Governor-General! 
of India. It was urged in that minute that great “ad- 
vantages would result to India, in commercial point of 
view, from the success of the scheme, and that it wouldi 
also place England in an independent position in respect 
to China.” A committee of thirteen members was- 
appointed to start the scheme. Two of the members 
of the committee were Indians and the rest Europeans. 

The committee obtained a quantity of seed and a 
few seedlings from China which succeeded well in the- 
soil of Assam. A few tea-makers and artisans were also- 
introduced from China in 1837. Some consignments of 
the tea thus produced in Assam were then sent to 
London for sale. These consignments proved of 
excellent quality and fetched a very high price. The 
prices commanded by this tea were so good that the 
experimental tea cultivation In India attracted the 
attention of British capitalists. A company, later 
known as the ‘Assam Company,’ was, therefore,, formed 
for tea cultivation in Upper Assam. The Indian 
Government transferred to this company most of its 
gardens and nurseries. 

The Committee appointed by the Government also 
discovered that the tea plant grew wild over a tract of 
Assam, extending from Sadia to Yunan, the frontier 
province of China. 

_ The tea plantation in’ India was, therefore, started’ 
with three types of plant ; the Chinese type, the indi- 
genous type, and the hybrid type (a mixture of the first 
two). 
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The China type is very hardy and yields under 
^circumstances that would be fatal to the more delicate 
indigenous or the hybrid type. But die China type 
produces a hard leaf which costs more in manufactur- 
ing and .is of less commercial value than the tea pro- 
duced from the indigenous or the hybrid types. The 
■hybrid type has, .therefore, become popular in India. 

India is the largest producer of tea in the world. 
About one-half -of the total world production of tea 
.came from India in 1951, and about a quarter from 
(Ceylon. The crop is, however, highly concentrated in 
a few hilly districts of India. 76% of the total area 
-under tea plantations lies in Assam (in the Btabma- 
mutra and Surma Valleys) and in the two adjoining 
districts (Darjeeling and Jalpaiguri) of Bengal, The 
•elevated region over the Malabar Coast, in Southern 
India (including the Tranvancore-Cochin, Malabar, 
Mlgiris and Coimbatore) contains 19 p. c. of the total. 
The Punjab, U. T. and Bihar account for the rest. 
There are about 5,000 tea estates in India comprising 
about 8 lakh acres. These estates employ about 12 
Hahk people -sn the tea industry. 
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The ideal climate for- the. cultivation of tea is 
the one where the daily vefiation of temperature , is 
from 75° to 85° F. If the atmosphere is very moist, 
this variation may be a little greater. A rainfall ot 
about sixty inches annually, if it is well distributed 
throughout the year, is enough. Nothing is mote 
injurious to tea crop than long dry periods. , . 

The next graph shows that at Jalpaigun, an impor- 
tant producer of tea in India, the temperature during 
the producing petiod from June to September varies 
between 78° and 89* F. The relative humidity of the 
air, that is to say, the proportion of moisture in relation 
to the temperature, during this period is very hign ; 
about 90%. From March to May, the temperatures are 
very high and the range between the highest and the 
lowest temperature great, as is seen from the distance 
separating the lines of minimum and maximum tempera- 
tures in the graph. During this period, however, th 
relative humidity is very low, when compared to other 
months. But even this low relative humidity is never 
below 80%. This fact is an important, climatic .factor 
favouring tea cultivation in this district. 

A soft and well-drained' soil is the best for this crop. 
Light, sandy and deep loams are much preset red. 
Apart from the production of leaves on the tea-bu , 
the flavour of tea depends largely on the chemical consti- 
tuents of the soil. Relatively large quantities ot phos- 
phorus and potash in the soil account for the sp c 
flavours of the tea produced in Darjeeling. The 
in which tea is grown in the Himalayas vary consi er 
ably, but the best is a light, rich soil containing a , g 0 , 0 
deal of humus mixed with sand. , , , 

The tea plants ' are raised from seeds and not torn 
10 
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cuttings. The plants, reserved for seed production, are 
not used for gathering foe leaves, but are allowed to 
grow.to a height of 20 or 30 feet. The seeds ate 
sown in nurseries and the seedlings, • when about sis 
months old, are then planted in fields which have been 
specially prepared beforehand. 

The sowing of seeds starts in October or November 
and continues up to March. ' The seedlings are trans- 
planted when the rains begin. During dry periods after 
transplantation irrigation has to be provided to help 
the plants to grow up. The plant is ready for plucking 
in three years. The season for gathering leaves com- 
mences about the beginning of April and continues 
until October. There arc generally three gatherings 
from each plant every season. The first is some time 
from April to June, the second from July to August 
and the third from September to October. The number 
of gatherings, however, depends entirely on foe nature 
of the season. _ If foe season be good; that is to say, 
if rain^ falls in winter and in spring, as many as five 
gatherings may be obtained. 


Prunmg of the plant is an essential part of tea culti- 
vation. It is done annually during foe period when 
the plant growth has stopped. In India the period of 
pruning is generally from December to March. The 
aim of pruning is to have hew 'shoots bearing soft 
leaves. m plenty. It also keeps foe tea bush low enough 
to facilitate the plucking of leaves from the ground. 


‘ ■k° t£ j 1 f t0 brip the plant to grow plenty of leaves, 
considerable attention is paidby foe tea-planter, to main- 
tain it in. good health. .Frequent d!W the soil » 
eradiate weeds, and foe use of several kirids of 
manures « generally practised. The most common 



AGRICULTURE 


*47 


manures in India are the oil-cakes. Recently, green 
manuring has also been practised. In Ceylon, large 
quantities of chemical manures, like sulphate of potash 
are used. 

In India, tea is grown in three different climates 

(i) in the cooler climate of the hills— Darjeeling, 
Kumaon, the Nilgiris and the Kangra Valley ; 

(i>) in the warmer climate— Lower Assam. 

(iii) Midway between the above two— Upper 
Assam. The districts where the indigenous 
tea plant was found growing wild. 

The third is about the best climate for tea in 
India. 

There is an intimate connection between the cli- 
mate and the yield and the quality of tea in these 
areas, In the hilly ateas mentioned under (i) above, 
the yield is low, but the quality is good ; in the ateas 
under (ii) above, the yield is the heaviest, but the 
quality is the worst. The area under (iii) above 
must be regarded, as a whole, midway both in yield 
and quality between (i) and (ii). 

The largest production of tea in India comes 
from the following areas 

i* The Brahmaputra Valley in Assam. The 
most intensive cultivation of the tea here is found 
on the red alluvium which forms small plateaux in 
the districts of Tezpuf and Bishnath. 

a. The Surma Valley. This valley comprises 
mainly of Cachar district. There are many tilas or 
low hillocks all over the district. These hillocks are 
surrounded by low-lying flat land, locally known as 
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befx, which was formerly a swftmp. These swamps 
have now been drained, and in many eases black 
soil highly charged with organic matter has been 
uncovered. On these soils tea flourishes exceedingly 
well. In addition to these flat lands, tea has_ been 
planted also on plateau land similar to that in the 
Brahmaputra Valley. 

j. The duars. There is a strip about 10 miles 
broad lying at the fobt of the Himalayas, south of 
Sikkim and Bhutan. The .most characteristic feature 
of this strip is abank of hard but porous red soil on 
which tea has been extensively planted. 

The greatest yields of manufactured tea per acre 
plucked arc recorded in the Brahmaputra Valley of 
Assam. The average vidds here are more than 700 
lbs. per acre. The iowest yield is in the Garhwai, 
about 60 lbs. to the acre. 

Most of the tea produced in India is 'Black 
Tea.' Very small quantities of ‘Green Tea' arc 
produced here, In 1958, of the total production 
of Indian tea, only about 1.5 p. c. consisted of green 
tea, the best being all black tea. The Kangra Vallef 
was responsible for producing more than two-thW- 
of the Green tea in India. 

The difference in the black and the green teas Is, 
of course, one of method of the • preparation of the 
leaf. The Chinese green tea is coloured artificially 
Iby ferrocynide, of iron and Prussian blue which gives 
them their fine bluish coloqr. No artificial colouring 
of tea is, however, done in India. 

The manufacture 'of tea or the preparation of the 
'leaf for the market iicdmp'amtively a .simple process. 
It involves the 'drying "of leaf partly in the suh 
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and partly on fire. The proximity of forests to tea 
plantation is an advantage, because it gives charcoal 
for fire and wood for packing boxes. In nature, all 
the tea leaves ate green. 

Until, recently, the Indian, tea industry. . depended 
for its prosperity almost entirely on the foreign 
' market, especially British. The exports* of Indian 
1 tea are the largest in the world and are taken mostly 
' by Great Britain which accounted for 87 p. c. of our 
exports in 1938-39. In 1930, of the total value of our 
' exports to Great Britain amounting to £98 millions, 
tea accounted for the largest share, £34 millions. The 
exports to Britain are, however, not all meant for that 
market. A considerable proportion is re-exported from 
there to the European countries in which Russia is the 
most important. Russia is, however, developing her 
own tea plantations is Georgia which produced m 1959 
, about 25 million lbs. in comparison to 19 million lbs; 
only in 1938, This increasing production of tea in 
• Russia is bound to have an adverse effect on our tea 
export. 

Turkey is also planning to grow tea in the neigh- 
bourhood of Ria on the Black Sea. Canada, U. S. A., 
han, Ceylon and Burma took in one year about 10 p. c. 
of our exports. Among all the producers of tea India 
has the largest home market. In 1930, India consumed 
shout 160 million lbs. This amount lias now gone up 
to 180 millions. 


Thus, not only is the tea production in India confined 

‘Total exports of tea In 1959-4° WCIC as follows : 

India Ceylon R E. I. British East Africa 

Exports {Mil. 563 117 160 ? 2 

Ihs.) Home Con- 
sumption 

(Mil. Ibs.) ioj io 30 ^ 
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to a small area but its trade is also limited almost to 
one market— Great Britain. 

Practically all die exports of Indian tea go from 
the port of Calcutta. 



Eg. 29. Tea Production in S. East Asia 
The application of restriction to the tea industry 
since 1933 has resulted in many gardens producing the 
permissible crop from a smaller acreage than they are 
at present cultivating. This has resulted in throwing 
out of commission the poorer producing area and ob- 
taining the crop from the areas producing the greater 
crop. The poor areas so thrown out of commission 
are being replanted with new and better plants so that 
in a few years’ time, when these plants become mature, 
such areas will have a considerably greater potential 
producing capacity. This scheme of restriction in India 
js under the control of the India Tea Licensing Com- 
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mittce, which works under the International Tea 
Restriction Board located in London. The function 
of this body is not only to fix export quotas for various 
countries and tea estates there, but also to create new 
markets for tea. For this purpose the Indian Tea 
Market Expansion Board has been brought into exist- 
ence. It arranges for free supply of tea to expand its 
Market and carries on an advertising campaign in fa- 
vour of tea drinking. The activities of this Board arc 
financed by a tax levied on all ‘exports of tea from 
India. Owing to the activity of this Board in India 
the home consumption of tea has been rising. 

As may be expected, the working of the restriction 
scheme has resulted in bringing into prominence 
certain economic considerations ; such as the desix- 
ability.of producing a large crop from a small area 
fo as to reduce costs and also the production of the 
best quality owing to the limitation of the total crop. 
An experimental Research station for tea exists at 
Toklai in Assam. 

Recently, growing of shade trees amongst the tea 
plants has been started, because the tea under shade 
has a better cropping value, than' the tea away from 
shade. Several species'of leguminous trees have been 
planted for this purpose. 

The tea plantations of India covered about 7! lakh 
acres hp 1953-54. During this year India produced 1 
V 8 million lbs. of tea.' This was an all-time record. 
Df this produce about no million lbs. was from the. 
south. The diagram on next page shows the distri- 
bution of tea production in India by States. The 
position of Assam is outstanding. In Assam the most 
important^ .districts, are, Darrang, Sibsagar, Lakhim 
-Sadia, frontier also grows large. 
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amount. In southern India, roughly about half of the 



production comes 
from Kerala. The 
Punjab, U. P. and 
Bihar produce 
only minor amo- 
unts. In the Pun- 
jab it is grown in 
Kangra Valley ; 
in U. P. in Garh- 
wal and Almora 
districts and in 
Bihar in Putnea, 
Ranchi and Ha- 
zaribag. This dia- 
gram is based on 

5S52& 

Jndia s production in recent years is given below 

fo 7 Millions lbs. 

*9J* 

* 9 J* 675 " 

' *9Ji 58 S 


The following table shows the 
duction of tea in India, during 1955. 


Sure 

“ U ““K */)}• 
Aercacc 

Assam 

{'oco) 

Bib: 

}U - 

Kerala 

A 

Madras 

S 7 

MtH-rc 

TJ 

Punjab 

9 

Brtijial 

UP. 

5 

*9‘ 

Twjwia 


T«»Sindi». • 

* 1 

77* 


acreage and pro- 
54:- 

Production 

hi*. 

JI<»,S}4 

}t,4S} 

. . 4<«6* 
<5,1)8 
• ' ' «.7J7 ' 

M*,W 
1,451 
>/;*> - 
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The Indian production of tea is the largest in the 
world, forming about 48% in 1950. This was about 
twice that of Ceylon, three times that > of the Indo- 
nesia and about four times that of Japan, 

, The effect of the two Great Wars has been to 
stimulate considerably die production of tea in India 
jor Bfitisb and other markets. Great Britain has,, 
however, entered into an agreement with the Indian 
tea industry, whereby the prices charged from Britain. 
Will not be excessively high. 

The following table shows the export of tea from' 
India 



Mil. lbs. 

ToU. K.% 

Value Rs, crores 

1945-50 

442 

' «J%‘ 

76 


- • 439 

65% ■ 

■* " 

*91 z 

4:6 


33 

'95Z-SJ 

4*4 

6l% 

Coffee 



Although the coffee industry in India Falls far 
short of the tea industry in the country, it rs interest- 
3n 8 to note that in Southern India it covers a larger 
cultivated area than either tea or rubber. In 1955-56- 
total area j n i n dia under Coffee was about 1-3 
a «h acres and the production was jj million lbs. 

. Coffee growing wys established on a firm footing 
“1 Southern India in die last century, between 1850. 
and 1840, first in Mysore and then in Wynaad, Nilgiri 
and Shcvaroi Hills. Later in 1854, the first coffee 
plantation in Coorg was opened from which a great 
expansion has taken place. 
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The coffee industry of India is confined to Southern 
India, comprising Madias, Coorg, Mysore, Travancore 
and Cochin. Of die total area under coffee Mysore 
accounts for mote than half, and Madras and Coorg 
22 p. c. each. The highest average yield per acre of 
plucked area is in Cochin and the lowest in Mysore. 

The following table shows the acreage and produc- 
tion of coffee in. India, during 1953-54 


States 

Acreage 

Production 


C 000 ) 

(’ooo Tbs.) 

Madras 

44 

9, *5 3 

Kerala 

*7 

6 , 64 ° 

Andhra 

N.A. 

i 

Mysore 

ifit 

59, 7** 

Total India 

*5* 

55,6rS 


In Mysore the plantations ate mostly confined to 
the south' and west especially in the districts of Kadur, 
Shimoga, Hassan and Mysore. In Madras the coffee 
plantations are found mostly in the south-west from 
Narth Arcot to Tennevelly. Nilgiti is _ the important 
area. In Andhra it is grown in VishaMiapatnam, 

The principal markets for Indian coffee are the 
United Kingdom, France, Germany, Holland, Australia, 
Iraq and Belgium. Indian production of coffee is 
insignificant in comparison with the world production 
of coffee. 

The Indian coffee crop gives, on an average, an 
yield of about 17,000 tons. The consumption is esti- 
mated to be about 7,000 tons per annum, so that 
there is an exportable surplus of about 9,000 tons per 
year. India produces some of the best coffee in the 
•world, and yet her exports are negligible, especially 
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because of the competition from Costa Rica, British 
East Africa and Colombia. The consumption of coffee 

India is very low. About 96 pet cent of the coffee 
available for home consumption is consumed in Madras, 
Coorg, Mysore, Travancorc and Cochin. The rest of 
the country consumes only 4 per cent, 

Tabacco 

Tabacco requires a good soil and heavy manuring. 
The best kind is a well-drained, friable, sandy loam, 
not too rich in organic matter, but rich in mineral 
salts like potash, phosphoric acid and iron. Light 
soils which allow a full development of the roots of 
tobacco arc the best for it. But heavy soils are used 
in India for growing Hookah tobacco. It is most 
susceptible to frost. It is, therefore, grown largely 
in the frost-free provinces, vi*., Bombay, Madras, 
Bihar and Bengal. 

. The Indian variety of tobacco (Nicotiana Rustica) 
* a niore rapidly growing species other than the variety 
generally grown in the temperate regions of the world 
(Nicotiana tobacum). In the field this tobacco grows 
fnost rapidly with a mean temperature of about 80° F. 
It also requires a liberal, well-distributed rainfall or its 
equivalent in irrigation water. For the water require^ , 
naents of the plant are high. Tobacco plant is also 
7, er 7 sensitive to defective drainage or waterlogging' of 
the soil. It needs well-drained soil.’ • ' , ( 

In the cultivation of tobacco it is the quality of leaf 
rather than quantity that is aimed at. High yields are, 
therefore, incompatible with high quality, because high 
yields of leaf always imply a rank vegetative growth. 
For good cigarette tobacco, therefore, relatively low 
yields are essential to the production of leaf of. the 
highest quality. , « 
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The importance of Indian tobacco is considerable 
as a money crop. It is used in large quantities in the 
making of Bidis which are growing in popularity 
among the masses. In world production of tobacco 
Indian ranks high, contributing about one-fifth of the 
total.* 


Tobacco in 1955-56 


Madras 


Thousand 

Acres 

59 

Thousand 

Tons 

Bombay 

... 

*54 

6 s 

Bihar 


36 

n 

W.Beagal 

... 

40 

11 

Andhra 


jtS 

109 

Rajasthan 


s 6 

A 

Mysore 


108 

rt 

Madhya Pradesh 


16 

5 

U. P. ' 

... 

49 

H 

Orissa ... • 

... 

11 

3 

Punjab 

... 

7 


Total ... 

... 

9*1 

159 


Tobacco is grown mostly wherever the soil is a 
rich sandy loam with water only a few feet below the 
surface. Shallow wells arc dug all over the tobacco 
fields, and during certain stages of the growth of die 
crop hand irrigation is done daily. The irrigation is 


♦The Production of some countries in ijijs— 
Lakh Lbs. 

U..S.A. 25 

China 150 

India (including Pakistan) 459 

Turkey 248 

®u«»s jii 
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followed not only to supply moisture to the roots but 
also to wash the dust from the leaves. Wherever 1 the 
red clay soil appears, tobacco cultivation is not found. 
More than 2/5 of the acreage arid oritpht of tobacco 


tobacco 

{Each dot represents 
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in India are found in the states of Madras/ Andhra 
and Bombay. 

In Madias, tobacco is grown in all districts, though 
on the Nilgiris and the West Coast the area [s small. 
:'The seed beds afe’usually located near shallow pools 
in which the monsoon rams stand. 

The bulk of the’ Indian production is consumed 
■within the country. There is also a valuable export 
trade in unmanufactured leaf. The increase in the 
production of flue-cured and other types of cigarette 
■ tobacco in India has led to a decrease in the imports 
of ready-made cigarettes into India. The number of 
1 flue-curing bams in operation, on the principles 
evolved. at Pusa, cow exceeds 2,000. 

' Cotton 

, Until the partition, Cotton was the most important 
commerdal crop in India. Apart from providing 
materials for our cotton mills, it brought to the 
cultivator and others engaged in cotton trade ctores of 
rupees from export. Raw cotton had the largest share, 
.about one-fifth in our exports. It was pre-eminently 
a money crop for the Indian 'cultivator. 

After the partition, however, India is no longer 
self-sufficient 10 raw cotton, and it has lost its import- 
ance in the export trade. Mainly because our own 
textile mills now need, more raw cotton owing to their 
'rapid progress during the war. 

; But India is still the second largest producer of 
cotton in the world. The area under cotton in India 
in 1955-56 was 202 lakh acres and the production 
about jj lakhbaies.* ^ 

* Of 351 lbs each. 



AGRICULTURE 


m 

The comparative importance of cotton is greater 
in Bombay and Madhya Bharat where before the War 
it occupied 19 to 20 p. c. of the total net cultivated 
area, than in other provinces, say, for example, U. P,,. 
where the percentage was only about 1. Even in the 
Punjab, cotton occupied only 9 p. c. of the total netr 
cultivated area of the province. Apart from the com- 
petition offered to cotton by other commercial crops,, 
soil well suited to cotton is not easily found outside 
Black Cotton Soil region. This fact is largely respon- 
sible for the varying importance of cotton in different 
States of India. 

A reference to the cotton map, Fig. 33, and its- 
comparison with the soil map (Fig. 14)^ will show 
that the cultivation of cotton in India is closely related' 
to the ‘regur soil, (or the Black Cotton Soil.) The 
largest concentration of the crop occurs in Broach, 
Khandesh, Berar and Tinncvelly, all in the Deccan 
tableland. Ontside the Deccan tableland the crop is= 
found concentrated, though not to the same extent, 
in the Punjab. This latter area is, however, essen- 
tially an irrigated cotton tract. More than two-thirds 
of the crop is found in the Andhra, States of Bombay,. 
Madhya Pradesh and Madras, and only one-fourth 
in the alluvial plains of the north. This shows to what 
aft extent the Black Cotton Soil and the associated' 
soils are 1 a boon to the cultivator of the Deccan table— 
land in producing this'money crop. 

The soil is the dominant factor in the cultivation.' 
of cotton in India. 

There are three main classes of cotton soils here : — 

(1) Rich black loamy, soils, as those of Kathiawar,. 
Gujarat, Khandesh or Kamatak. These ate- collectively, • 
known as the ‘Black Codon Soils.’ 
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(2) Mixed -red and black stony soils,' as those of the 
©eccan, Berar and Madhya Pfadesh. - -- ■ " ,; - 

(j) Alluvial sandy soils, as those of the Sutlej- 
tGangaBasfe. f 

■Climate is the nest important factor 'in the eulti* 
■vation of cotton in India. An idea of the suitable 
iclimate is given by the following graph ':— 1 ' ■ ’ ' ■ 



. -■.--.KOi.Tesllitratvre DirmcttH- * 

". .'Tig. 3'2. MitcorbloglcalObsemtions at Ahmcdabad. 

Three tilings stand out prominently .-in. the study- of 
this graph:— ... . ....... .... .. “ r -. . 

(a) The period of growth of cotton, fromjulyto 
■September, is marked -by, uniformly.high temperatures, 
"between 70® and 85 ° ’F. 

' ’ .‘^)'.^;pe^.b£htgh'tein|icca&res is accompanied 
by -high humidity ; generally; 80% • ?. ' ‘ ' . 
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The combination of great heat and great humidity 
is particularly helpful for the growth of the cotton 
plant. 

(c) From about October humidity falls off consi- 
derably, but the maximum or the day-temperature 
continues to be above 8o° F. This factor helps the 
likening and bursting of the cotton bolls in die sunny 
shies that result. 

It is also dear from the graph that from the month 
of March onwards the temperature conditions are 
suitable for cotton cultivation in India, but the mois- 
ture is deficient ; as is shown by the downward curve 
of relative humidity. 

The influence of rainfall and the amount as well 

the season when it comes, is of vital importance 
in the cultivation of cotton. If the rainfall is consider- 
able no cotton will be cultivated, even if the soil is 
suitable. For it encourages vegetative growth rather 
than fruit from which cotton is obtained. 

Provision of cheap labour is another important factor 
in the cultivation of cotton in India. Cotton-picking 
must be done by hand; the picker paying attention to 
the fully open bolls only. 

Southern India, with its two rainy seasons possesses 
two widely different cotton crops. 

A reference to the rainfall map (Fig. 6) will show 
that most of the cotton in India is grown in areas 
which have a rainfall of zo to 30 inches per year. The 
picking season over the main cotton-growing area, that 
3S » from November to February, is practically dry. 

11 
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The most favoured localities for growing the 
nnestlndian cottons ate Surat, Broach Ahraedabad 
and Kathiawar. 


The main areas for cotton cultivation in the Bom- 
bay State are Ahmedabad, Broach, Sutat, Karnatak, 
Dharwar and Khandesh. In Broach, the soil is deep- 
and retentive of moisture. The ‘Black Cotton Soil’ in 
some parts is about 5 feet deep. Over the greater parr 
the annual rainfall exceeds 3} indies. The crop is 
sown as soon as possible after the monsoon sets in. 
It is grown alone, but where the rainfall is heavy and 
the sou retentive (as in Broach) rice is grown with it. 
the principal associated crop with cotton is, however 
jowar. The flowering begins in Octobcr-Novcmbet 

MiichVApS 8 8 '”“ ? ta 1“"“* ‘““S til1 


The cultivation is slightly modified due to the 
monsoon in Karnatak, Dharwar and Khandesh. If 
sowings were done in June, as in other districts, the 
crop would ripen here in the middle of the north- 
east monsoon and be damaged by rain. To prevent 
this, sowing usually starts in the later part of August. 

In Khandesh two different types of cotton arc 
? ne °f t e he2V y black soil and the 
2?!®“ 1§ht - 71,(5 Ji 8 bt soil crop yields best 

mS btad - '<** 


In Maftp Fades! sowing of ration commences 
Tidbe a “ kNo ”* r 

S * 5 f j° fotms of in %nous cotton usuallr 
grown in Madras, one depending on the south-west 
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monsoon, the other on die north-east. The former 
ctop is sown between May and July, and the latter 
between September and November. In Tinnevclly 
both are sown in the same season, October to Novem- 
ber. In the Tamil country where cotton is produced 
both on black soil and red soil, the ctop is sown in 
black soil during the south-west monsoon when the 
rainfall is not heavy ; and in the red soil, which is a 
lighter soil, during the north-cast monsoon when the 
rainfall is heavy. 

Outside the Peninsula irrigation plays an impor- 
tant part in cotton cultivation. Sowing of the crop 
does not, therefore, wait for the rains in the areas 
where irrigation facilities are available. In areas 
where such facilities ate not present, however, the 
sowing can be done only with rains. The period of 
sowing thus varies from March to August. In the 
Punjab, owing to the danger of frosts, the picking is 
completed by about Junuary. 

Among the indigenous varieties of cotton grown 
in India, the Broach cotton is the best. The Broach 
tract extends northwards from the river Par up to the 
southern boundary of Ahmcdabad district. It is one 
of the most important cotton tracts oflndiaandat 
one time was the most important. It has now lost 
its importance considerably owing to the infiltration 
of inferior varieties into the tract. Among the indi- 
genous varieties Broach cotton yields the finest and 
the longest fibre. Other important varieties are 
Omraty grown in Berat, Dhokras grown in Gujarat, 
T)harmr grown in southern Bombay States and 
the Bengali, inferior to all, grown in Northern India. 
Practically all the indigenous varieties have a short 
and coarse staple. Certain types of cotton have 
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been imported from foreign countries and crossed 
with Indian varieties to produce better varieties yield- 
ing finer and longer staple. Among these improved 
cottons may be mentioned the CemMias grown in 
south-east Madras, and VmjalhAvmicm grown in 
south-west Punjab. With the growing demand for 
finer cottons in India, all efforts arc being made to 
improve die quality. 

The following table shows the progress of different 
staples of cotton in India 

Production of Cotton by Staples in India 


(In ’000 bales of 39a lbs. each) 


1947-48 

1949-50 

1951 -Ji 

1953-54 

1954-55 

Lwi Staple 
(over 1" long) 
ft Mim Staph 

3*9 

55 ° 

919 

1,365 

1,587 

(7/8* to 11/16*) 
Short Staph 

MM 

i,JJ* 

*,* 2 3 

1,623 

1,886 

(Below 7/8') 

745 

746 

992 

942 

825 

Total 

2,188 

2,628 

3,134 

3,935 



L.S. 

M.S. 

S.S. 

Total 


Percentage in 1940-45 17 

4 > 

4* 

=100 


„ » * 954-55 57 

44 

19 

=100 



With this end in view, the Government passed in 
1913 a cotton Transport Act to prevent the infiltra- 
tion of inferior cotton into the zones of superior 
cotton. 

Cotton in India is bought and sold, in common 
with many other agricultural products, on the repu- 
tation for quality of its place of growth. The dif- 
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ference in quality of cotton that exists between the same 
or different types of cotton grown in different tracts 
has always been a source of temptation to unscru- 
pulous people. Measures have been taken under the 
above act, and other acts, to eradicate inferior cottons 
from certain protected zones, There are now seven 
such zones in Bombay, two in the Madras State and 
one in Madhya Pradesh. 

The average yield of cleaned cotton per acre in 
India is very low, only about 90 lbs. per acre. This 
is very low when compared with the Egyptian average 
of over 400 lbs. and the American average of over 
270 lbs. It is seen that the yield of irrigated cotton is 
much better than that of unirrigaled cotton. In 
Madras, for example, the average yield of irrigated 
cotton is 250 lbs. per acre while that of unirrigated 
cotton is only 73 lbs. Most of the cotton crop in India 
is, however, unirrigated. Of the total 202 lakh acres 
under cotton in 1953-56 only about 14,6 lakh acres 
were irrigated. The largest cotton acreage irrigated is 
outside die chief cotton zone. Practically no cotton 
grown in die Black Cotton Soil region is irrigated. 
The largest area of irrigated cotton is in the Punjab, 
South-eastern Madras and U. P. 

An important point about cotton- cultivation in 
India is that the cotton fields, unlike those in America 
or Egypt, in a large majority, (produce a grain crop) 
after cotton has been harvested. The field is, dietefore, 
cleared before .all the cotton has been picked. The 
total outturn is affected adversely in years in which 
the monsoon rains start late. For it must be borne in 
mind that the sowing of indigenous crop in Black 
Cotton Soil area particularly, and elsewhere generally, 
is done with the first monsoon rains. A large propor- 
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tion of die buds (bolls) of improved variety which pro- 
duce longer staple, as well as, of the indigenous 
cottons, never get a chance to open, owing to the falling 
off of temperatures in December. The Black Cotton 
Soil area and the South generally have an advantage in 
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this respect. There the 'winters are warm with bright 
sunshine and cotton pickings go on during winter and 
even up to July in some cases. 

The following table gives the area and production 
of Cotton in India in 1955-56 : — 

States Acreage Production 

(’ooo Acres) (’000) Bales of 392 lbs. each 


Andhra 

I.I9S 

140 

Bombay 

10,869 

I > 9*3 

M.P. 

2 , 3*4 

419 

Madras 

921 

282 

Mysore 

2 , 79 ® 

4U 

Punjab 

1,282 

605 

Bajasthan 

590 

J63 

U. P. 

136 

27 

Total India 

202,30 



Under the Second Plan, the production of cotton is 
■expected to go up by 56%, /. e. it will increase from 4.2 
million bales in 1955-56 to 6.5 million bales in 1955-56. 

Since the beginning of the present century the home 
consumption of raw cotton in India has been increas- 
ing. The average consumption of Indian cotton in 
Indian mills during the period 1955-36 to 1957-38 
was about 27 lakh bales. 1950-51 this consumption 
was 56 lakh bales. The greater part of this consump- 
tion is of long and medium staple cottons. In 1958-39, 
52 per cent of the Indian mill consumption consisted 
of long and medium cottons and only 48 per cent of 
short staple. 

Although the United States is the world’s leading 
producer of cotton, it buys some of our cotton. The 
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United States does not grow the rough, xvhitc short- 
staple cotton used for manufacturing cotton and mixe 
cotton-wool blankets. Some American cotton is used 

for the manufacture 

COTTON cotton blankets, but 

it is admitted to be 
not as suitable for 
this particular pur- 
pose as the imported 
Indian cotton. More- 
over, American cot- 
ton, unlike the 
rough short staple 
cotton does not mis 
with wool, and 
therefore, docs not 
lend itself to the 
manufacture of cot- 
ton-wool blankets 
which arc popular 
in 'those parts of the 
STATS DISTRIBUTION United States where 

the temperate clt- 
% 34* mate precludes the 

use of all-wool blankets. Indian cotton is also used to 
a comparatively small extent as padding in clothing. 

The important qualities of short-staple cotton 
imported into the U. S. A. are its roughness, clean- • 
liness and whiteness. Until recently, China, (especially 
North China), and India were the two main sources 
of supply. The Far Eastern hostilities, however, led 
to the practical elimination of China as a source of 
supply. This considerably improved the position of 
Indian short-staple cotton in the United States during 
the war. 
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The following table gives the consumption of 
Cotton (Indian and foreign) by the Indian mills 


(In million bales of 4 00 lbs- cac ^) 




Pakistan 

Foreign 

Total 

Year 

Cotton 

Cotton 

Cotton 


1946-47 

2*14 

I '02 

0-70 

j-B6 

1948*49 

8*12 

o'4i 

072 

4-25 

1951-52 

2-99 

- 

VO? 

4-07 

J954-55 

4**4 

- 

O' 65 

417 

3955-56 

4*57 

- 

o'6o 

4-97 


Jute 

Mia has suffered most in the supply of Jute due 
to partition than cotton, the other fibre crop. Out 
of tire 2i lakh acres under jute in India in 1947, 
mote than 18 lakhs went to Pakistan. The best 
districts for jute, Mymenstngh, Dacca, Eangpur, 
Bona and Pabna all bordering on the Brahmaputra 

and affected by its Hoods, which deposit large quan- 
tities of fertile silt, now form part of Pakistan. The 
result has been that in tjiit-sa .while Pakistan pro- 
duced about 68 lakh bales, India produced only 
about 46 lakh bales. The old Brahmaputra or the 
Jamuna in Pakistan also provides clearer water tor 
retting the jute than 'the Gangs. Hie cultivation of 
jute decreases towards the south in the Ganga Delta 
where the land is too low for jute, and towards the- 
west where the rocky ground of the D e cca| 1 plateau 
is more marked than the Ganga ailuvium. The distri- 
bution of jute in the main jute-producing area or India', 
in 1955-56 was as follows : — 


•i7o 
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Lath Acres 

Lakh Bales 

West Bengal 

7-8 

X 9’S 

Bihar 

27 

5-8 

Assam 

3-6 

I 2 -I 

Orissa 

n 

2*4 

U.P. 

°'5 

o -8 

Total India 

ij -8 

41 '0 


Jute is generally grown on raised ground provid- , 
•ed by the old or new river levels. In. the depressions 
rice and jute are often rotated. The best quality of 
’jute is obtained from loamy soils. Clayey soils give 
the heaviest yield, but the plants grown in such soils 
•do not ret uniformly. Sandy soils, on the other hand, 
produce coarse fibre. Qimatic conditions arc, however, 
•of more value to jute than the composition of the soil. 
A hot damp climate, in which there is not too much 
actual rain, especially in the early part of die season, 
•seems to be best for it 

The yield per acre of Jute in the different areas in 
dndia varies as follows 

Bihar 1149 lbs., Cooch Bihar 1070 lbs., Assam 
>1056 lbs., Bengal 961 lbs. and Orissa 800 lbs. 

There are two main varieties, of jute plant grown 
: in India, Chinese and Man. The Chinese variety is 
chiefly grown on chars or mudbanks and islands form- 
<ed by the rivets. The Indian variety grows chiefly 
•on Bit or completely submerged lands even on salt 
•impregnated soils, such as those of Sunderbans. These 
varieties are, howevyr, found growing together in 
many parts of India./ 
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The character of the land, whether it is upland or 
lowland, determines the sowing period of jute. When 
it is to be grown HlTt 

on lowlands, sub- JU I t 

jected to flooding, • 

sowing takes place 
earlier than on raised / ^ 
land. Thus, on bil / 
lands it is sown from A. 

February to March L 
and on raised land / RtSs * 
from March to June. 

The time for harvest 
depends largely on 
whether the crop is 
an early sown or 
late sown. The har- 
vesting season starts 

for the earliest crop 

about June ; the STATE DISTRIBUTION 

average season From 

all crops being Au- Fjgl 



gust to the end of September. 

The districts which have a heavy annual deposit 
of silt have a superiority over others which have little 
or no silt deposit, especially because manuring js not 
commonly practised in jute cultivation. 

India had a world monopoly of jute before parti- 
tion. It must be remembered that the largest con- 
sumption of jute is for packing material. Cheapness, 
durability and strength arc not found in any other 
packing material as in jute. Efforts have been made 
in other countries to find substitutes for jute, but 
without success. To increase the supply of taw jute 
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in India the area under jute is being increased. The 
following table gives the figures 

Lakh Acres Lakh Bales 


1948-49 

8 

1949-50 

111 

1950-51 

14 

1951-52 


1952-53 

18 


20 

3 1 

35 

46 


1953 - 54 12 51 

1954- 35 ™*4 29 

1955- 56 15 ’B 41 

The largest increase has been in Bengal, Bihar and 
Assam. Jute is also being introduced now in Kerala 
and U. P. (Tcrai). 


In order to improve the quality of jute the Govern- 
ment envisages the setting up of 8 State farms for 
the production of good quality seeds, of which 3 axe 
to be in West Bengal, 3 in Bihar and 1 each in Uttar 
Pradesh and Orissa, 


In view of the dearth all over the jute-growing 
States of retting water which constitutes singly the 
most important factor in influencing the quality of 
jute fibre, the Government of India has accepted the 
three-year scheme for constructing 8,100 new tanks and 
re-cxcavating 4,300 old tanks. 


Under the Second Plan, the production of jute is 
expected to go up by 5 8%, i. e. it will increase from 
4-o million bales in 1955-56 to 5-5 million bales in 
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The following tale gives India's share in the world 
production of important commodities:— 


Commodity Production, 1954-55 


Commodity 

World Production 

Indian Production 

'‘Wheat 

(million bushels) 

7,000 

318.8 

Maize 

„ 

6 ,o6o 

117.8 

Oats 

„ 

4,555 



Barley 

„ 

a,8}0 

130.0 

•-Rice 

(million tons) 

121 

24. j 

Fats & oils 

„ 

2 J. 5 < 5 ° 

*3* 

v-Sugat 

„ 

42*7*} 

5.760 

Tea 

(million lbs.) 

1,000 

644 

Coffee 

„ 

4 < 3-5 

0.4 

Tobacco 

„ 

8,1 ;o 

335 

Cotton 

(million bales.) 


5.2 

Jute 

(million tons) 

i, 5 &> (■•>!!) 

J63 

Rubber Natural „ 

1,090 

37-9 


Miscellaneous Crops 


Besides the crops mentioned above, a large number 
of miscellaneous crops arc cultivated in India. These 
crops arc, more or less, of local importance only. 
Unlike the agriculture of the Cool Temocratc lands, 
miscellaneous crops arc a special feature of tropical 
agriculture all over the world. 

The cultivation of fruits and vegetables docs not 
form an important part of Indian agriculture. Hardly 
2 p. c. of the total net area sownio India is under fruits 
and vegetables. By far the largest proportion of this area 
lies in the Ginga-Brahmaputra Basin. It increases as 
one proceeds down the Ganga. U. P. has about 
t p. c, of its total net area sown, under vegetables and 
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fruits, bat Bihar has z.5 p. c, Bengal 5 p. c. and Assam 
6.j p. c. 

Among the fruits the mango, the plantain and uie 
cocoanut are the most important. The mango is a spe- 
ciality of the wet, alluvial regions of India, The 
middle valley of die Gangs is more famous for it than 
any other part of India. Within recent years, the 
mango plantation has spread in canal-irrigated areas of 
die western section of U. P. and the Punjab also. In 
the fertile parts of the Deccan also it lias been planted. 
Mysore, Hyderabad and Madras have now become im- 
portant for it now. Outside the Gangs Valley, Bom- 
bay is also important for mangoes. The importance 
of the mango fruit in supplementing the food supplies 
of die rural areas is considerable. The internal trade in 
better varieties is now increasing, owing to railway 
facilities. 

Just as the mango is essentially the fruit for the 
north, the bananas and the cocoanut are the fruits of 
the south. The cocoanut is, however, commercially 
more important, as it is not so perishable as the mango 
or the banana. The raider parts of the Peninsula, 
especially die Malabar coast, are very important for the 
banana and the cocoanut. 

Citrus fruits, especially the orange, are grown all 
over India, but there ate certain areas where the fruit 
is grown more intensively than in others. Among 
these areas of intensive culture are Nagpur, Assam, and 
isolated areas in the lower Himalayas, as for example, 
[Sikkim and Butwal, 

The deciduous fruits, /. t. the apples, arc grown 
in the drier and cooler parts of the Himalayas, 
especially near the Punjab. The Kulu and Kashmir 
valleys are the most famous. 
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With the growth of the urban population and the 
health propaganda for eating more fruits the cultiva- 
tion of fruits has considerably increased within recent 
years. 
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Fodder crcps also arc not important in Indian 
agriculture. The pressure of population on land and 
the Insignificance of meat in Indian diet preclude the 
fodder crops from the general system of agriculture 
here. The Indian cattle on whom rests practically 
the tvholc of the burden of agricultural operations 
arc given as fodder the by-products of the main 
•crops. They arc, therefore, weaker than the cattle 
in Temperate lands where the systematic cultivation 
of the fodder for cattle is as important as the food 
-crops for man. The peculiarities of the Indian cli- 
mate do not enable hay-making. The Indian grasses, 
. growing rapidly in hot and moist season, become 
tough and are not succulent so tltat the cattle 
generally do not relish them when they arc dty. 
Besides, the area left over for grass is generally in- 
fertile where grasses arc short and not fit for "hay 
•making. 

The Daily Industry or other forms of animal 
industry, like meat packing, hare not developed on 
any large scale in India. The urban population which 
offers the largest market for these industries is not 
large in India. The number of animals yielding milk 
is, however, very large in India. These animals ate 
kept for breeding bullocks and buffaloes that ate 
needed foe agricultural operations. Their main pur- 
pose, therefore, is not milk production but to help 
agriculture. The milk yielded is used mostly for 
making gke which is sold in cities. Near the 
towns, a Tittle dairying is also practised. It has been 
estimated that India produces about 520 million 
mauods of which 245 million maunds is cows’-milk ; 
a 56 million rods, is buSalo-mOk and the rest is goat- 
milk of which about half (43%) is converted into 

'Ghee. The quantity of ghee made is estimated to be 
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about u lakh rads. For want of large grazing areas, 
the dairy cattle arc generally stall-fed. This is parti- 
cularly so in large cities like Calcutta and Bombay. 
The largest number of milk-yielding animals is in 
U. P., where the area under cultivation is the largest 
in India and, therefore, the need for cattle help is 
very great. 

The animal most used for slaughter for meat is the 
goat. The largest number of goats are in U. P. and 
Madras. The number of sheep in India is 39 millions, 
but owing to the hot climate they do not produce 
good or fine wool here. In the Himalayas, where alone 
good wool is produced in India, the goat is more 
important as a wool producer than sheep. The 
following table gives the numbers of some animals 
in India 

Bullocks 64 millions 

Sheep and Goats <>J ,» 

Cows 5° >» 


Buffaloes 22 

Horses and ponies rj 

Other live-stock 6-6 


Total Live-stock 507-1 millions 

The Key Village scheme aims at progressive im- 
provement both in the milking and working capacity 
of India’s cattle population. There ate about 25 
breeds of cows and eight of buffaloes, in addition to 
a large number of animals which do not conform to 
•any well-defined set of characteristics. It is possible 
that by proper methods of breeding, animals of the 
•draught category can additionally become good milk- 
givers and, after all, what the average cultivator needs 
la 
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is a good dual-purpose animal. The Second Plan 
aims at an increase of about ;o to 40% in milk out- 
put over a period of 10 to 12 years. In die immediate 
future to improve the milk supply in urban areas 
cattle colonies and co-operative milk unions are 
going to be established. Rural creameries and milk- 
drying plants in surplus pockets of the countty are 
also to be set up. 

Under the Second Five Year Plan there is to be a 
network of 1,258 key villages. Over 400 have already 
been established. Each of these contains about 500 
orivately owned cows and she-buffaloes over three years 
bf age. Bulls of superior breeding value are then placed 
10 the area by Government. In the course of a few 
years, bulls bted and reared in these key villages will 
be distributed all over the country so that the improve- 
ment in the quality of cattle may spread. The scheme 
aims at the production of 60/500 pedigree bulls every 
year. 

At every key village attention is paid to the proper 
feeding of cattle, control of contagious diseases and 
marketing of the cattle themselves and their produce 
such as milk and ghee. Government provides these 
services free of charge at the cultivator’s door. 

A calf rally is annually held in each group of four 
key villages, and prizes are given for the best reared 
animals. These are occasions for village gatherings of 
both educative and entertainment value. 

In order that the widest possible use be made of 
these superior bulls in key villages, the technique of 
artificial insemination is being employed and 245 artifi- 
cial insemination centres— one centre for each group 
of four key villages— are to be established during the 
period of the Five-Year Plan. 
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Agricultural Productivity 

The above discussion has brought out two impor- 
tant points about Indian agriculture ; the pressure of 
population on land and the general low yield per acre. 
The pressure of population has been increasing steadily 
due to the increase in India’s population. This has 
naturally given cause for anxiety and the question has 
been raised recently whether India’s agricultural produc- 
tion can be increased. 


The following table shows the presence of popula- 
tion on land. 


Years 

Population 
(In crorcs) 

Cultivated Cultivated Land 

area per capita 

(in crores Acres) (In acres) 

1921 

a 3 

20 

•9 

19J1 

26 

21 

•8 

1941 

29 

21 

•7 

1951 

55 

26 

'7 

1954 

37 

33 

'9 

The following table shows the position 
nised India. 

in rcorga- 


Total 

Net 

Net Area 

States 

Population 

Area Sown 

Sown Per 


(boo) 

(’ooo acres) 

Capita 

Andhra 

3V53 

*5.332 

I ‘20 

Assam 

9>°44 

5,081 

077 

Bihar 

3K355 

20,519 

0*62 

Bombay 

48,272 

58,294 

r 95 

Kerala 

* 3.544 

4.274 

0 -J 9 

M.P. 

26,980 

35.339 

174 

Madras 

29,980 

18,814 

071 






ECONOMIC GEOGRAPHY OF INDIA 


180 


Mysore 

19,401 

>3,810 

H* 

Orissa 

14,646 

>1,612 

rat 

Punjab 

i6,s$5 

10,604 

>•50 

Rajasthan 

JJ .940 

ii,ioS 

2-07 

U.P. 

65,216 

46,897 

0*87 

West Bengal 

:6,G$> 

13,866 

o’So 

J.kK. 

Total Union 

4410 

N.A. 

N.A. 

Territories 

4 ,u: 

i, 5*7 

070 

Total India 

iflfiot 

295,044 

>‘l8 


It Till be seen from this table that increase in 
population has resulted in a decrease in area of sown 
land per capita. It ranges from 0-77 in Assam to 2*07 
in the Punjab and 1-95 in Bihar to 0 59 acres in 
Bombay. 

Under the Second Plan, the Planning Commission 


Commodity Unit 

Estimated 

Production 

>955-56 

Targets of % Inctcasc 
Production in Index df 
Production 

Pood-grains Million Tons 

6j '0 

807 

24-6 

Oilseeds „ 

Sugarcane 

57 

7.6 

J7'°, 

fe"') » 

5-8 

7-8 

1,9 

Cotton Million bales 

4* 

6-j 

55-6 

jute M 

4’° 

n 

J»'i 

Other Ctops 

All Commo- 



22-4 

dities 

- 


27-8 

It will be seen that, the food production will In- 

ctease by 24-6$ over 

the production of 1955-36. The 
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production of oilseeds, sugarcane, cotton and jute are 
expected to go up by 37, 34, 56 and 58 per cent respec- 
tively, -while agricultural production as a whole repre* 
sents an increase o£ 278 per cent. This higher produc- 
tion is to be achieved largely through improvement in 
techniques and propagation of intensive methods of 
cultivation. The irrigated area is expected to increase 
by ai million acres and the consumption of nitrogenous 
fertilizers is proposed to be raised from 6 lakh tons to 
18 lakh tons. Special attention is to be paid to green 
manuring practices, and to the utilization of sewage, 
compost and other manures. 

Agricultural production in India can be increased 
along two directions : — 

(i) Increased yield from existing fields. 

(ii) Cultivation of new lands. 

(i) Increased yield from existing fields is possible 
only at a great expense of money. Intensive use of 
natural and artificial manures alone can considerably in- 
crease the yield from the soil. The money necessary for 
buying artificial manures, mostly from foreign countries, 
is lacking in India. The Indian farmer is too poor to 
afford this. The factory at Sindri produces about 3^ 
lakh tons of ammonium sulphate annually. But 
the total requirements of this manure for this country 
have been estimated at 15 lakh tons annually. The 
use of natural manure can be increased slightly by a 
change of habits. At present cow-dung is used partly 
as domestic fuel. This practice can be changed by 
using soft coke as a domestic fuel. It is not, however, 
easy to change overnight the habits of a people formed 
during centuries. The Government is making efforts 
to convert into manure other kinds of refuse as well. 



l8l ECONOMIC GEOGRAPHY OF INDIA 

Night-soil and cow-dong and farm refuse generally 
are being made into ‘compost.’ In 1949-50 about 10 
lakh tons of compost were made in urban areas by the 
municipalities, About 50 lakh tons of compost was 
made by the villages. 1111954-55, 18.8 lakh tons of 
compost manure were prepared from refuse materials 
as compared with 18.3 lakh tons in 1953-54 and 17. J 
lakh tons in 1952-53. The quantity distributed in 1954- 
55 was 16.6 lakh tons as against 1 7.1 lakh tons and 
14 lakh tons in the preceding two years. A number 
of new schemes have been prepared for the utilization 
of compost and it is estimated that these will give 
14 million gallons of manurial water per day, irrigate 
about 14,000 acres and yield about 14,000 tons of 
additional production of foodgrains and vegetables. 
Thus the supplies of manure are being increased in 
India. Mechanization of agriculture has also been 
recommended for increasing food supplies in India. 

It has been pointed out that about 730 lakh Indians 
produce from their agricultural land only as much food 
as about 70 lakh Americans do from, theirs. The 
advantage of the Americans is said to be due to the 
farm machinery used in America. To modernize In- 
dian agriculture, therefore, the Government of India 
has started a Centra] Tractor Organization which pos- 
sessed in injc about z8o tractors with additional 
machinery. These tractors are working in different 
b tales of India helping the farmer to produce mote 
from his land, 

, The use of tractors is becoming popular in India 
since the Second World War. This will be clear from the 
increasing imports of tractors in the country. During 
1948-49 we imported tractors to the value ofRs. 
1.9 crores and this value increased to Rs. 7.8 in 1951- 
52. However, in 1954-55 we imported tractors to the 
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■value of Rs. 3.9 crores. The scarcity of farm animals 
and the higher cost of their maintenance, together with 
the scarcity and higher wages of agricultural labour 
naturally encourage mechanization of agriculture. 

An increase in the yield is also possible by using 
improved seed and better tillage with improved agri- 
cultural implements. Increased irrigation will also 
help. 

Efforts are being made by the Imperial Council of 
Agricultural Research to bring 22 million acres ofland 
in the famine zone of India under improved cultiva- 
tion by dry farming. 

A comprehensive scheme of research in dry farm- 
ing was formulated by this Council in 1930. But it 
was not until 1933 that funds were available for this 
purpose, and experimental stations were started in the 
provinces of Bombay, Madras, Hyderabad and the 
Punjab. In Bombay, improved methods were tried 
•on the cultivators’ own fields and the yield obtained 
was about double that obtained by the cultivator by 
his own efforts. The results obtained at Sholapur and 
Bijapur showed that the average grain yield under the 
improved method after five years was about 90% 
higher than the one obtained by old methods. 

(ii) Most of the suitable land for agriculture has 
already been occupied. There is, therefore, very little 
•scope for finding new land for agriculture. The only 
areas where new land is available are the semi-deserts 
in the Punjab where the soil is fertile, but where culti- 
vation is not carried on at present for want of irriga- 
tion facilities. Gradually as these facilities are ex- 
tended, some land will become available for agricul- 
ture. This is the only important source of increased 
agricultural production in India. 
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Besides, the Malaad (/. t. the country in south bet- 
ween the ghats and the sea-coast from Goa to Catuw* 
note can also be made to yield crops. In spite of the 
great geographical advantages like the fertility of the 
soil and the heavy rainfall Malnad is at present m st 
backward position because of excessive rainfall, un- 
healthy climate, prevalence of malaria, inadequacy of 
communication and scarcity of labour (as tire density 
for square mile is below 200 to 300 persons). If these 
problems are solved, Malnad can contribute substan- 
tially towards the production of foodgtains in the 
country. 

Further, at present we have several million acres of 
cultivable wasteland infested by mosquitoes and mala- 
ria-such as in sub-Himalayan krai, along Western 
Ghats and along Eastern Ghats. In these areas rice 
cultivation may be profitably undertaken as the rain- 
fall is between 50"- too" per year. Malaria affects man 
but not the soil. Mosquitoes and rice plants are both 
sub-aquatic. It is possible to control mosquitoes and 
suppress malaria and to grow rice in these areas. 

Reclamation ofbatren lands may also he attempt- 
ed, but here also the expense involved will not justify 
the small addition to the agricultural land in India. 
Experiments have been maae, and some arc still in 
progress, in U. P. and the Punjab for reclamation of 
the alkaline lands. The results have not, however, 
been encouraging. 

Formerly, a Land Reclamation Department had 
been established by the Government of the Punjab to 
carry on systematic reclamation of land affected by 
‘thur’, and ‘kallar.’ Experimental work of this kind 
had been going on in the Punjab for more than thirty 
years. The success of this experimental work was 
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established only in 1936 when five villages near Suk- 
heki, on the Lower Chenab Canal, were selected for 
a trial. The success of this trial led to the formation 
of -the above Department which gradually spread its- 
activity to the whole province. The method used 
tor reclamation of land was simple, The land was 
first flooded to wash down the harmful salts to the 
sub-soil. Rice was then grown in the flooded area. 
This was followed by a leguminous crop which 
generally reclaimed the soil. 

The Government is also trying to reclaim scrub 
and Kans covered areas in the Himalayan Terai and' 
the Southern plateau region with the help of tractors. 

LAND RECLAMATION 

The C. T. 0 . under the plan had a programme 
of reclaiming 14 lakh acres. Of this total amount the 
area reclaimed during 1951-52 to 1954-55 was 9.9. 
lakh acres. During this period the State Tractor 
Organisations reclaimed and brought under cultivation 
about 14 lakh acres of land in U. P., M. P.. and 
Madhya Bharat. In addition land infested with weeds 
have been cleared and made fit for cultivation. 

India’s Food Problem 

The population of India is increasing at a con- 
siderable speed, but the area under food crops in- 
India is either steady or decreasing owing to a- part 
of it being transferred to the important commercial - 
crops. _ The problem of food supply is, therefore,, 
becoming acute here every day. 

The total population of India in 1950-51 is esti- 
mated to be about 357 millions, the adult equiva- 
lent of which, according to the Government of India 
is about 307 millions At the rate of abouthalfa.' 
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Seer of foodgraios pet day per adult would require 
about joo lakh tons per year. The total production 
of cereals in 19 jg was about 458 lakh tons. Out 
of this a deduction of about u$% is allowed by the 
Government for seed and wastage. The total amount 
of foodgrains thus available in 19 j: may be estimat- 
ed to be about 401 lakh tons. The average share 
available per adult thus works out at a little more 
than six chhataks per day. To provide half a seet 
pec day about 99 lakh tons of cereals more are 
needed now. But the population of India is in- 
creasing every year by about 1 per cent. Every 
year there ate about 50 lakh fresh mouths to be fed. 
The shortage of food must, therefore, increase in 
cereal output here* Under the Second Five Year Plan, 
the total food requirements at the present rate of 
consumption has been estimated at 70.5 million tons in 
1960-61, By the end of the Plan the rate of consumption 
is estimated to rise to 18.5 ozs, per adult (cereals 
a 5 -5 of-s. and grams and pulses 2. 3 ozs.) so that the 
total food requirements will be 75 million tons. The 
Plan provides for increase in food production of 15 
million tons over the next five years. In terms of 
‘ Ca l£. n f® ™ e P cr adult consumption of food per day, 
which at present amounts to 2200, is expected to 
increase by 1960-61 to 2450 as against the minimum of 
3000 calories r ecommended by the nutrition experts. 

♦Cetcal Production and Imports (Lakh tons) 

Production 

1949- 50 474 

1950 - 5 I 457 

1951- 52 4j* 

195**55 494 

1955*54 582 

1954-55 557 

1955'56 535 




AGRICULTURE 1 87 

The solution of the food problem of India may be 
found along the following lines 

(i) Changing the habits of the people, so that more 
meat and fish may be included in the diet of the people, 

(ii) Better exploitation of Indian fisheries. The 
fisheries of India have been neglected so far. Bengal 
is the only state where some attention has been paid to 
•develop the inland fisheries, but no effort has been 
made here to organise the marine fisheries of Bengal. 
Madras is the only state in India where considerable 
work has been done to develop the marine fisheries. 
Large amounts of fish are caught along die Common- 
dal Coast by fishermen going out in catamarans (small 
boats made by tying with ropes a number of planks) 
or even in small steam boats. Considerable quantities 
of fish are used in Madras for extracting fish oil, which 
Is rich in vitamin A and is sold as £ cod liver oil'. But 
Madras has neglected her inland fisheries altogether. 
In the State of Bombay, chiefly to meet a large de- 
mand for fish in the city of Bombay also steps have 
been taken to develop marine fishing. Somcice facto- 
ries have been started on the coast to supply ice to die 
fishermen and enable them to carry the fish in cold 
storage to Bombay. Apart from this small develop- 
ment of marine fishing ; a few hatcheries have been 
started in some hill-stations to provide fishing for the 
"visitors. Notable hatcheries ate found in Kashmir, 
Kulu Valley and the Nilgiti hills. The most impor- 
tant fish bred here is the trout 

India has a coast-line of nearly 2,900 miles with a 
fishable area of over 1,00,000 sq. miles. The annual 
sea fish production has been estimated at 5,00,000 
metric tons, the per capita consumption coming to a 
meagre 3.48 lbs. per year. This may be compared with 
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90 lbs. of Japan. The backward condition of Indian 
fisheries is due to several factors such as lack of mecha- 
nised fishing, poor organisation and management of 
the fish trade, the conservative nature of the fisherman, 
inadequate transport facilities and the unhealthy in- 
fluence of die middleman. 

Trawl fishing has been tried on many occasions 10 
Indian waters since 1902, but had been virtually 
abandoned due to heavy maintenance charges. But 
in 1946 the Government of India took considerable 
interest in trawl fishing of a more or less exploratory 
nature, in order to chart important fishing grounds. 
Recently “Taiyo Mara no. 17” a Japanese vessel has 
done excellent work. 

(iii) Changing agricultural practices so that more 
fodder could be grown for cattle or goats which could 
supply meat or milk. Root crops and km; can be 
grown in larger quantities as rotational crops, leading 
to soil fertility and greater supply of cattle fodder. 
Increased meat and milk supply an then take the place 
of cereals raised for our food from the soil. In order 
to bring about this change, however, better facilities 
for irrigation will have to be provided. 

(iv) More manuring of the soil to enable greater 
yields of crops. 

(v) Scientific improvements in our agriculture to 
enable better yields, or reclamation of lands at present 
lying barren. 

(vi) Restriction of the area under certain commer- 
cial crops like cotton and jute whose market is mostly 
outside India and where the competition has become 
now serious. 

(vii) Bringing new areas under cultivation by es* 
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tending irrigation facilities and clearing forests where 
necessary. 

No solution, however, can be effective until the 
people and the Government take the problem seri- 
ously. 

Agricultural Region of India 

Considering the soil and rainfall distribution, India 
can be divided roughly into the following agricultural 
regions 

x. The Lower Ganges Region. 

2. The Upper Ganges Region. 

3. The Sutlej Region. 

4. The Desert Region . 

5. The Black Soil Region. 

<j. The Crystalline Soil Region. 

7. The Coastal Regions. 

In the case of the first two regions, which include 
the Indo-Gangctic basin, the basis of division is the 
amount of rainfall. While in the case of the last four 
divisions, which are in the Peninsular region, soil 
determines this division. 

1 . The Lower Ganges Region may be said to 
include Bengal, Assam and certain parts of Bihar. This 
region is characterised by an abundance of moisture. 
Over most of the area the rainfall varies between yj 
and 100 inches during the year ; the larger proportion 
of it coming during the summer months of June to 
October. Uniformly warm temperatures are another 
climatic characteristic of this region. 

The region is occupied by the lowest ends of seve- 
ral rivers and naturally, therefore, comprises of low 
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ground. Rivet banks and depressions are the two 
most important physical features of the area. 

Composed mostly of the alluvial soils brought down 
by the rivers, this region has a high agricultural value. 
Except inthe lower delta of the Ganga and in sortie 
parts of the Bordwan district. The proportion of the 
area under crops to the total area is very high. 

The most dominant character of agriculture in this 
region is that there are only a few crops grown over 
large areas. The number of crops grown is not large. 
Rice, jute and tea are the outstanding crops. Oilseeds, 
sugarcane and cotton are other important crops of this 
region. The climatic conditions, as well as the large 
population to be fed, naturally make rice the most 
widespread crop of the region, Rice dominates the 
landscape as also the outlook of the people. ’pi is 
need for growing rice in this region wherever possible, 
leaves very little land for commercial crops. Fig. 18 
on page no shows to what an extent rice is important 
in the agriculture of Bengal and Assam. Roughly 
four-fifths of the cultivated area is under this one crop. 

litigation plays the least part in the agricultural 
operations of this region. Irrigation canals or wells 
for irrigation are almost unknown in this region- 
'Whenever there are long breaks in the monsoon rains, 
some irrigation by lifting water from the numerous 
depressions, which have almost always some water, is 
practised. 

As manuring is not common in rice cultivation, 
and as rice is die most widespread crop, the use of 
manures (except in tea plantations) is not important 
in this region. The annual floods, in feet, supply such 
large quantities of new, fertile silt every year to the 
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fields that the soil naturally recoups its fertility without 
any manure. In tea plantations, however, die use o£ 
manures is common. 

Owing to the large agricultural population in- 
relation to the area fit for cultivation, the fields ate 
generally very small in this region. • These fields are 
cultivated with the help of bullocks, the use of agri- 
cultural machinery being almost unknown here. Most 
agricultural operations arc done by hand labour,, 
which is a characteristic feature of all rice lands. The- 
stagnant water in the depressions and in the rice-fields 
breeds malaria which saps the health of the agricul- 
tural labourers and agricultural labour is, therefore, 
not very efficient here. During the last war to pro- 
tect the soldier much was done to eradicate malaria 
by providing drainage canals and spraying of insec- 
ticides. 

Weeds are very common in the fields here. A 
very serious problem facing agriculture in some parts 
of this region, specially Bengal, is the spread of the- 
Water Hyacihtk. This weed takes root in the stag- 
nant water and is difficult to eradicate. It completely 
chokes any crop growing in such water, and thus 
makes large areas, formerly good agricultural land,, 
unfit for crop cultivation. The Government is spend- 
ing a good deal of money in research work to free 
the land from this curse. The reeds are also a menace- 
to cropland. 

The lack of good fodder supply is the cause of 
the dearth of good and healthy animals in this region. 
Rice which is the most widespread crop here, docs 
not yield a suitable or nourishing fodder for animals. 
The other important crops grown here do not yield > 
any fodder at all. 
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Besides, the climate and soil here do not favour 
grasslands, The depressions are almost always covered 
■with water, and so grass cannot grow there, The 
uplands or river banks ate valuable farming land and 
■cannot be left over for grass. The areas unfit for 
agriculture are also unfit for grass. For example, the 
lower delta is subjected to saline tide water which 
•does not permit the growth of suitable grass fot 
.fodder. The crystalline soils belonging to the penin- 
sular class arc too porous for die giowdi of grass. 

Dairying or meat produedon are, therefore, not 
important in the agriculture of the region. 

2. The upper Ganges region is by far the riclt- 
•cst agricultural region in India. It comprises parts 
of Bihar and Uttar Pradesh. Ordinarily; the rainfall 
in this region is neither too much nor too little for 
agricultural purposes. Hie seasonal character of the 
rainfall distribution, however, makes irrigation an 
■integral part of the agriculture of this region. There 
is a clearly marked rhythm in the winter and summer 
■temperatures. The winters arc cool, while the sum- 
mers ate hot. Based on these temperature differences, 
the crops grown in the region fall into two distinct 
■classes. The rabi crops are suited to winter conditions, 
while the mrij crops arc suited to summer conditions, 

. sccn a * )0ve » irrigation plays an important pan 
m the agriculture here. This irrigation is, however, 
confined entirely to winter crops which are grown • 
when die season is characteristically dry, Wells pre- 
dominate in the irrigation of this area." Nowhere else 
in India arc there litter geographical conditions for 
well irrigation than in this region. Hie high water- 
table, the occurrence of claybcds in the sub-soil, die 
'predominance of saturated sand, the filtering of water 
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from the more rainy areas of the Himalayan foot hills— 
—all these provide the most favourable geographical 
conditions for well irrigation. 

Even though well irrigation is the most charac- 
teristic form of irrigation in this region, canal irriga- 
tion is not far behind. The most important canals 
■of the region, the Ganga Canals, the Jamuna Canal 
the Agra Canal and the Sarda Canal, irrigate consider- 
able areas of land. 

An important feature of the agriculture of this 
region is the multiplicity of crops grown here. There 
is hardly any other part of India where the variety 
of crops grown is so great as it is in this part. This 
multiplicity of crops depends, of course, on^the 
absence of extremes in agricultural conditions. T. fte 
arc moderately varying conditions of rainfall, V-bv 
perature and soils which enable a large number :>f 
crops with varying requirements to be grown in 
this region. 

Considerable use of manures is another important 
feature of the agriculture of this region. The import- 
ance of wheat and sugarcane, which need consider- 
able nutrition from the soil in order to yield well, 
makes the use of manures incumbent. The manure 
"used consists largely of the animal refuse and domes- 
tic refuse. The large number of animals found in 
this region is, thus, a great help in providing animal 
manure. The fact that a large amount of cow-dung 
is used as a domestic fuel in a region where the 
demands on soil fertility arc so great is a great agri- 
cultural drawback. Cow-dung is a valuable manure. 
Its use for any other purpose, therefore, deprives the 
soil of a source of fertility. 

T 3 
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lie most important crops of the region are wheat, 
rice and sugarcane. There arc distinct areas in which 
these crops predominate; as for example, wheat do- 
minates the western section, rice the eastern section 
and sugarcane the middle section of the region.. These 
crops occupy generally the best land. The inferior soils 
are given over to the cultivation of poorer crops, like 
barley and millets, etc. 

The occurrence of large areas of pastures, especially 
in the lowlands near the numerous rivers, enables a 
large number of cattle and other animals to be kept- 
Most of the cattle ate meant for agricultural operations. 
Dairying is, however, being encouraged in tne neigh- 
bourhood of large towns. 

(feue to the vagaries of rainfall, large parts of this 
region suffer now and then from famines. The 
‘famine zone’ is marked particularly in the areas that 
adjoin the Peninsular region. The famines cause the 
greatest damage to the poorer food crops, and hence 
the greatest suffering to the poor. Fot the mote 
valuable crops ate generally grown in areas which 
are well supplied with irrigation facilities. Rico 
suffers most during famines, as it requires the greatest 
amount of moisture and is grown in areas where 
obviously, canal and well irrigation arc least deve- 
loped. 

Fields in this region arc very small. The agricul- 
turists arc generally very poor, due to the great 
pressure of population on hod. The presence of the 
industrial town of Kanpur, and the towns manu- 
facturing sugar, makes it possible for the agriculturists 
of tiffs region to supplement their income from agri- 
culture by working in these towns during the slack 
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season when the agricultural operations do not need 
them*. 

The presence of large towns has offered an incen- 
tive for growing fruits and vegetables in this region 
on a fairly large scale. Large quantities of potatoes 
and cauliflowers are grown in the area round about 
Allahabad, Banatas and Ghazipur. These vegetables 
find profitable markets even in distant places like 
Calcutta. 

3. the sutlej region, comprises the Punjab, 
Himachal Pradesh. The Sutlej river and its tributaries 
play the most important part in the agricultural 
development of this region. Except in a small strip 
lying near the foot-hills of the Himalayas, where 'the 
rainfall is enough, the whole agriculture of this region 
depends upon irrigation. Irrigation is,- therefore, the 
outstanding fact of this region. 

The contrast between winter and summer tempera- 
tures is marked here more than in the Upper Ganga 
Region. The winter crops, like wheat, therefore, 
flourish here better than in other parts of India. The 
winter rainfall in this region is enough for the growth 
of these crops. 

The soils of this region are ^ mostly alluvial silt 
which approach desert conditions wherever the 
rainfall is deficient. The hot and comparatively dry 
climate of the area causes considerable evaporation of 
water. In some cases this evaporation draws to the 
surface salts from the sub-soil. These salts lie 
as a crust over the soil and destroy its agricultural 
usefulness. 

"Wheat, cotton and sugarcane are among the most 
important crops of the region. The cultivation of 
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fruits on the foothills of the Himalayas is a character- 
istic feature of the agriculture of this region. Canil 
irrigation is the most important feature of this region. 

The proximity of the Sind and Rajasthan desert, 
which is the chief breeding ground of the locust in 
India, makes this region specially liable to attack by 
locusts which may cause, therefore, very serious 
damage to crops in this region. Latgc sums of money 
ate being spent every year by the Government to 
eradicate the locust-menace to this region, 

In the area near the Himalayas where the rainfall 
is adequate, the variety of crops grown is consider- 
able. But in ateas where canal irrigation is the chief 
source of agriculture, the crops grown are few in 
number, 

The fields in this region ate generally large and 
the cultivators here are better off than in any other 
part of India. The dry climate of the region makes 
them sturdy and so they labour on their fields harder 
than any other cultivators in India, The riches of the 
Punjabi cultivator are, therefore, the proper reward 
of his efficient and hard work on the fields, 

The pastures in this tegion are poor due to the dry 
climate. There is consequently a dearth of fodder for 
cattle and other animals in the region. The cultiva- 
tors, however, have enough land and there is not 
much pressure of population on land. This enables 
them to devote some portion of their land, specially 
to growing fodder ctops. The most important fodder 
crop grown in this region is latent . • There is no 
other part of India which has as great an acreage 
under lucent as this region. Fed' on such a nutritive 
fodder as lucem, the cattle in this region are strong 
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and healthy. Some of the Punjab breeds of cattle 
like the Hissac or Hariana breeds, are famous all 
over India, 

4. The Desert Region of India includes certain 
parts of Rajasthan. The desert is not a wholly barren 
area where nothing would gtow. On the contrary, 
wherever water is available for irrigation, agriculture ts 
carried on. This agricultural land naturally occurs in 
fiver valleys where well irrigation helps certain crops 
to grow. 

Agricultural areas in the Desert Region occur in 
isolated localities. They are not extensive, wher- 
ever such areas occur, cattle population is found. 
The most important crops grown in this region are 
those that require the least amount of moisture and 
yet can endure the great heat of the region during 
summer. Small millet (bajra) and moth » such a 
crop and is, therefore, grown extensively in this 
region wherever cultivation is possible. In favour- 
able localities, wheat is cultivated during winter. 

In hilly areas in this region a few animals, espe- 
cially goats, are reared on the poor pastures. 

The region proyides the chief market for the 
surplus of agricultural produce in the neighbouring 
regions, as it docs not produce enough itselr. 1C 
cultivators in this region are poor, though Hardy. 
As its name implies, this region in the poorest of a 
agricultural regions of India. 

5. The Black Soil Region covers a large area 
in the Peninsular region. This region coincides with 
the regur or die Black Cotton Soil of l°dia. . 
extends over parts of Bombay State, Madhya I rades 1 
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Mysore and Madras State. As the region extends 
over a large area, there arc considerable local diffe- 
rences of climate and soil. Generally sneaking, the 
region gets about 30 to 40 inches of rainfall. The 
temperatures are moderately high throughout the year. 

Agriculture over large areas of this region is 
carried on by rainfall without much irrigation. The 
character of the rivers in this region is such that they 
cannot be used to any great extent for irrigation except 
in a few localities as in Gujarat. These rivers, generally 
flow in gotge-like valleys far below the general level 
of the country. Lifting of water is, therefore, difficult 
for irrigating the fields. These rivers, unlike the 
rivers of the north, do not have their sources in 
mountain snows. Their water supply, therefore, is 
dependent entirely upon rainfall. They are mostly 
dry in the dry season. For well irrigation also the 
conditions are not generally favourable. It is only 
here and there that wells an be bored with any hope 
of getting water. These wells often dry up after 
giving watcc for some years. It is only in areas 
where the Black Cotton Soil is very deep that well 
irrigation becomes important. Thus, irrigation is not 
an important feature of this region. 

_ The most important crop of this region is cotton. 
It is, however, not grown everywhere in dais area. 
Only those places where the soil is deep enough to 
supply enough nutrition and is retentive of moisture 
specialise in cotton cultivation. Elsewhere, poor food 
crops like jowar and bajta (millets) are the important 
crops. Due, however, to local differences, a great 
many other crops are also grown in the region. Among 
these minor crops, mention must be made of wheat, 
the cultivation of which is fairly important in the 
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Malwa Plateau and in the valley of the Narbaba. Sugar- 
'cane is another such crop which is grown in isolated 
favourable localities. 

The Black Soil Region is varied by the occurrence 
of hilly areas here and there. The neighbourhoods 
of these hills generally provide extensive though poor 
pasture lands. On these pastures numerous cattle 
and goats are reared. Such pastures also occur in the 
neighbourhood of rivers whose banks ate often a maze 
of ravines. 

The fields are generally large in this region, but 
the soil is not equally fertile everywhere. Irrigation 
facilities are also not abundant. The yield from these 
fields is not, therefore, high. The cultivators are, 
therefore, generally poor in this region. 

6. The Crystalline Soil Region also extends 
over a large section of the Peninsula. It occupies 
parts of the Bombay, Madras, Madhya Pradesh, Orissa 
States and Andhra Pradesh. 

The- region is covered by red and yellow soils, 
“and in some places also by latcrite, which are charac- 
teristic of areas composed of very old rocks. This 
part is geologically the oldest in India. The soils 
derived from these old rocks are . generally infertile. 
This region, therefore, is markedly a region of poor 
soils. Continuous agricultural tracts as one comes 
across in the Gangetic Valley are, _ therefore, rare in 
this region. The topography of this region is broken 
or undulating. There are isolated blocks of hills 
belonging to the Satpuras and the Eastern Ghats. 
'There are also the plateaus of Chhota Nagpur, Mysore 
and Andhra. This fact further reduces the area of 
agricultural land here. Valuable agricultural lands, 
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however, occur in the depressions and in the river 
valleys wherever they widen out. In such areas there 
ate deep deposits of finer soils which are well suited 
to the growing of valuable crops like sugarcane and 
tice. On elevations and slopes the soil is generally 
coarse and not very deep. In such areas only poorer 
crops can be grown. 

The temperatures are high throughout the year and 
the differences between winter and summer tempera- 
tures is very little. The rainfall is copious, varying 
from jo to jo inches per year. Over most of the 
area rainfall comes both during summer and winter, 
but rainfall falls below the normal in this region more 
than anywhere else in India. This brings the famine 
conditions which are so frequent here. The ravages 
of the famines are very serious particularly as die 
land is comparatively poor in fertility and die culti- 
vators are not able to store large reserves of food. 
Even a slight departure from the normal rainfall 
causes distress, especially as the moisture require- 
ments of crops in this region of high temperatures are 
great. These requirements can seldom be satisfied 
from other sources as the facilities of irrigation are not 
abundant, Famine must, therefore, be regarded as a 
chronic problem in this region. 

Millets, particularly bajra, are the most wide- 
spread, because they are suited to the climatic condi- 
tions and the poor soils of this region as no other crop. 
Other important crops are oilseeds (groundnuts), 
cotton, rice and sugarcane. The absence of wheat 
cultivation to any extent, due to tire poor soils and hot 
climate, is a marked feature. In especially favourable 
areas on the slopes of fee mountain plantations are an 
important feature in this region. Tea, coffee, rubber 



AGRICULTURE 


201 


and spices are produced in these plantations. Tank 
irrigation is important in this region. 

The broken character of the land and infertile soils 
generally give rise to extensive pastures. These are, 
however, poor and can support only goats in large 
numbers. Cattle are not so important on these pas- 
tures as goats. 

The fields are rather large, but the general infertility 
of the soils docs not enable the cultivator here to get 
big yields from these fields. The cultivators in this 
region are generally poor, They are not very healthy 
and strong as the climate of the region causes various 
maladies. Hook-worm disease is ' very widespread in 
this legion. This disease gradually saps the vitality 
of the people and makes them weak. 

_ 7* the coastal region is the smallest in extent. 
It includes the coastal plains lying on the eastern and 
■western coasts of India. The plains on the cast are 
■wider than those on the west. These coastal plains 
comprise mostly of the river deltas which are larger on 
the eastern than on the western coast. These plains 
are usually hot and moist. The soils are fertile through- 
out except in the neighbourhood of the sea where sand 
s lowers fertility. The fertility of the soil has been 
increased now by the provision of canal irrigation in 
the larger deltas. 

Hice is the most dominant crop though sugarcane, 
tobacco, and cotton are also grown wherever condi- 
tions favour. 

The fields are generally small, but the rich soil en- 
ables the cultivators to raise large crops from their 
fields. The cultivators are not as poor as those in other- 
agricultural regions comprised within the Peninsula. 
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QUESTIONS 

t, Bring out death the geographical reasons given for 
saying that it is possible to increase the agricultural output or 
India. 

а. Discuss the distribution of rice in India. 

5. Discribe the physical and economic conditions asso- 
■ciated with the production of sugar in India noting recent deve- 
lopments. 

4. Compare and contrast the agricultural conditions in the 
Punjab and Bengal, with special reference to natural and artificial 
■water supply. 

5. Describe in relation to soils and climate the distribu- 
tion ot the prindpal crops of Peninsular India. 

б. What are the chief oilseeds produced in India ? Where 
and whence are they exported ? 

7. Give an account of the production of oilseeds in India. 
Illustrate your answer by a sketch map. Which of the oilseeds 
are exported and to which countries ? In each case mention at 
least one port of export Describe the uses to which oilseeds 
are putin European countries. 

8. Draw a map of India and mark thereon the principal 
areas of the production of Rice, Wheat, Cotton, Wool, Silk, 
Jute, Tea, Tobacco, Linseed and Groundnuts. 

9- Under what geographical conditions is wheat grown in 
India ? How Hr do these conditions differ from those in the 
leading wheat-producing countries of the world ? 

to. What is the importance of cotton cultivation to the 
Indian cultivator ? What are the main tracts growing cotton in 
India ? How Hr do the geographical conditions differ in them ? 

11. Why is the cultivation of the following crops almost 
confined to certain localities 

Jute, Jowar, Sugarcane and Tea ? 

12. What is the position of oilseeds in Indian agriculture ? 
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Point -out the geographical conditions under which the main 
°«seeds of India arc grown. 

13. Why is India so important agriculturally ? Discuss. 

. 14* Why is the Dairy industry not so important in India 
as in Europe or America ? 

55 * What ate the essential conditions of the cultivation 
of fruits and vegetables? How far are these conditions fulfilled 
w India ? 

1(3. Divide India into agricultural regions, and describe 
the agcbultutal conditions of any one of them. 
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IRRIGATION 

The importance of agriculture to the people of 
India compels them to protect the soil against damage 
and to get as much from it as possible. Irrigation 
is one of the methods whereby Indian agriculture is 
assured of stability. There arc two features in Indian 



Fig. }7 Cultivated Area Irrigated. 
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rainfall which make irrigation necessary. These are : 

•(a) Uncertainty of rainfall distribution, both m time 
and place, and (b) irregularity in distribution through 
the year, /. e. the concentration of practically the 
whole of the rain in 2 few months, leaving the rest of 
the year dry. Temperatures in India being suitable 
for the growth of crops throughout the year this 
shortage and uncertainty of moisture supply is a great 
hindrance and is partly removed by irrigation. 

/India occupies the most important place in irriga- 
tion in the whole world. Roughly, about one-third ; 
of the total irrigated area of the world lies in India. - 
Some of the largest canal systems of the world are 
found here. All this is because nature has endowed 
India with certain advantages that arc seldom to be 
•met with in other parts of the world on such a large 


In suite of it. India is not able to satisfy her entire 
■demand foe irrigation. It is only a small fraction or 
her total cultivated area that gets irrigation, rig- 37 
sows that onlv about one-fifth of the total cultivated 
area in India is being irrigated. Of the 31 ctores or the 
net shown area in India in 1955-36 only about 5 3 


crores acres received irrigation. 
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The poverty of the people and lack of irrigation 
water over certain parts in India are obviously the 
reasons for this small proportion of irrigated area. 
Most of the irrigated area in India (about 60%) lies- 
in the Indo-Gangetic Valley where the facilities for 
irrigation are the greatest. Owing to the fertility 
of the soil and the cultivation of certain important 
crops like sugarcane here, it pays to irrigate in this 
valley. Diagram 38 shows the distribution of the 
irrigated area in the various States. 

Irrigation is needed in India 

(i) for die whole country to grow Winter or ‘R abi*’ 
crops during the long dty season, characteristic of 
monsoon climates; 

> (ii) for those arid regions in which the normal 
rainfall is too meagre to allow agriculture without 
being regularly supplemented by artificial irrigation ; 
the entire agriculture of such regions depends on 
irrigation, as in some parts of Rajasthan and the 
Punjab. 

(iii) for those areas in which the rainfall is preca- 
rious, so that when it fails millions of people have to 
face misery and starvation. 

It is only in certain areas like /Bengal, Assam, 
and the Submontane Terai regions /"where the mois- 
ture supply js always abundant that irrigation is not 
needed. 


Geographical advantages - • 

The geographical advantages for irrigation ini 
India are : — 
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(a) the perennial rivers of the north, with their 
sources in the 
perpetual snows 
of the Himalayas ; 
{b) the gradual 
slope of the pla- 
ins, so that the 
canals taken out 
from the upper 
courses of the 
rivets easily irri- 
gate the land in 
their lower val- 
leys ; 


Fig. 59. Sources of irrigation. 


(c) the absence 
of rocky ground 
in the plains faci- 


litates easy cutting of canals. 

(d) the fcrt'le soil which gives the greatest returns 
■to irrigation ; and 

(c) clay-beds, deep in the sub-soil, which act. as 
reservoirs for the rain water which sinks through the 
porous alluvium of the plains and which is later 
tapped by wells. 

The following table shows that largest irrigated 
areas in India are in U. P., Madras and the Punjab 
Irrigation tv India, 1953-14 


Slates Canals Tanks Wells Other Sources Total 
(In Lakh Acres) 


Andhra jo 6 a fifS 

Assam S ... j 13 

Bihar U 7 5 14 4 1 

Bombay 5 5 s- 1 '9 54 
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Kerala 

5 

•8 

•2 

5 

S 

M.P. 

9 

3 

7 

1 

20 

Madras 

*9 

20 

ii 

1 

52 

Mysore 

4 

8 

3 

1 

16 

Orissa 

J 

7 

7 

5 

17 

Punjab 

48 

7 

26 

■4 

75 

Rajasthan 

7 

1 

zo 

•3 

29 

U.P. 

45 

II 

61 

8 


West Bengal 

12 

10 

•4 

- 5 

z6 

Total India 

220 

10! 

164 

jo 

53 <> 


The most important sources of irrigation in India 
ate:— * 

(i) Canals; 

(ii) Wells ; and 

(iii) Tanks. 

The canals are the most important sources of irri- 
gation because of their cheapness and the ease and 
■certainty of supply. Out of about 5 3 million acres, 
the total area irrigated in India, about 22 million 
acres are irrigated by canals (Government and pri- 
vate, both). J 

Fig. 39 on page 208 shows the importance of dif- 
ferent sources of irrigation in India. 

Canal Irrigation 

Tlie canals in India are of two classes 

(a) Inundation canals ; and 

(b) Perennial canals. 

Inundation canals . are taken out from rivets with- 
out building any kind of weir at their head to regu- 
late the flow of the river and the canal. Whenever 
the river is in flood, water passes into these canals. 

14' 
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As soon as the flood subsides and the river falls be* 
low the level of the canal heads these canals dry tip. 
The greatest defect of these canals is tht their water 
supply is very uncertain. They provide irrigation 
mostly during the rainy season when alone the rivers 
are mostly in flood. During the dry period when 
irrigation is needed most, these canals are useless. 
The largest number of inundation canals is in the 
Punjab. They have been taken out mostly from the 
Sutlej river, which has high floods during die rains. 
Owing to the uncertainty of water supply, most of 
uie inundation canals are being converted into peren- 
nial canals with the help of the development of the 
large irrigation schemes. 

The real importance of irrigation in India is that of 
the Perennial canals, about 50,000 miles including 
the mileage of the distributories. This length is so 
great that it can completely .encircle the earth at the 
Equator twice. Such stupendous irrigation works 
have never been known in the history of the.world 
beiore. And yet, they arc not enough for the nee'ds 
of our agriculture. ^ 

The Perennial canals irrigate only about onc-tenth 
ot the total cultivated area of India. The largest 
Wcl ! 2S ’* e ^8 est acreage irrigated is 
, . yhere about one-third of the total cultivated 
area is irrigated by canals. J 


In the Punjab 

There is no part of India which is so favourably 
situated as regards its rivers, or so unfavourably as 
regards its rainfall as the Punjab. 

* ^ greater portion of it’has less than 25 

inches of rainfall per year. Even this amount is 
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often liable to failure. Until the introduction of 
irrigation, therefore, a large area was a waste. The 
only exception were the river banks where agriculture 
was possible to some extent by means of inundation 
canals and wells/ 

The problem of irrigation in the Punjab was 
different from that in other provinces of India. In 
all other irrigation schemes the main object had been 
the improvement of the existing agriculture. In the 
Punjab, some tracts had to be colonised, simultaneously 
with the introduction of irrigation. 

The Triple Canals system in the Punjab is one of 
the largest in India,/ Its main object is the irrigation 
of a tract of the Punjab lying between the Ravi and 
the Sutlej rivers, bounded on the south by the dry bed 
of the Beas, known as the lower Bari Doab. This sys- 
tem transfers the waters from the Jhelum, where they 
were much greater than could be utilised in the water- 
shed between the jhelum and the Chenab, for irrigating 
the water-shed between the Chenab and the Ravi and 
tile Lower Bari Doab. 

The transfer was effected by constructing a regu- 
lator at Mangla on the Jhelum. From Mangla the 
Upper Jhelum Canal carries the Jhelum water into the 
Chenab, discharging it into the latter above the head- 
works of the lower Chenab Canal at Khanki. The 
Lower Chenab Canal is thus fed with the Jhelum water, 
and die water of the Chenab so freed is taken from a 
new headwork situated at Merala, 36 miles above 
Khanki, into the Upper Chenab Canal. This canal runs 
southwards to the Ravi, which it crosses on die level at 
Balloki. Below Balloki it is known as the Lower Barr 
Doab Canal. 
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The three rivers, Jhclum, Chenab and Ravi arc 
thus inter-connected by means of the Upper Jhclum 
Canal and Upper Chenab Canal. 

The chief reason for this scheme of canals was to 
conserve the Sutlej water for the further development 
and extension of irrigation on cither side of the river. 

The Triple Canals Scheme has brought a further 
huge extent of wasteland under cultivation. 

The Sutlej Valley Scheme was, thus, the direct 
outcome of the great Triple Canals system. 

There arc, on either bank of the Sutlej long series 
of inundation canals, which drew their supplies from 
the river, whenever the river level was high. 

The object of the Sutlej Valley Scheme was three- 
fold. — 

i. By providing weirs and head regulators, to 
afford to the existing inundation canals a controlled 
supply of water from the beginning of April to the 
middle of October, thus freeing them from seasonal 
fluctuations. These canals are now converted from 
inundation to non-perennial cannals, i. e, the supply 
is assured during summer as well, though they are 
dosed during winter, when the volume in the river is 
low. 

a. To extend irrigation to all the low-lying areas 
in die Sutlej Valley. 

5. To give year-round irrigation to large tracts in 
the uplands on either side of the river. 

A special feature of the canal system of the Punjab 
lies in the fact that all die rivets of the Punjab have 
been inter-connected by means or canals so that the 
water resources of all the rivers are pooled together 
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to give the greatest service. All available supplies of 
water in the rivers arc utilised to the full. 

The scheme consists of four weirs, three on the 
Sutlej and one on the Panjnad (the name given to the 
Chenab below its junction with the Sutlej now in 
Pakistan) with twelve canals taking off from above 
them. The scheme really consists of four interconnect- 
ed canal systems. 

The largest canal system of the Punjab is the 
Sutlej Valley Canal system which accounts for about 
one-fourth of the canal-irrigated area of the Punjab, 
including Pakistan. Weirs have been constructed at 
four places on the river Sutlej and eleven canals have 
thus been taken out on both sides of the river. These 
piUms are at Firozpur, Sulemanki, Islam and Panjnad. 

I The most important crops irrigated in the Punjab are 
wheat and cotton. These two crops account for about 
half the total irrigated area. Rice comes next in impor- 
tance. 

The canals of the Punjab are shown in the map. 
on p. 114. 

The canals that are fully in the Punjab (India) are 
the Upper Bari Doab canals, the Sutlej Valley canals 
on the left bank of the Sutlej, and the Sirhind canals 
starting from Rupar. 

The West Jamuna canal was completed in 1820. It 
takes its water from Jamuna at Tejwala and irrigates 
1,018,000 acres of land through its 19 00 tnile long 
channels in the districts of Rohtak, Hissar, Patiala ana 
Jind. 

Sirhind canal was completed in 1884. It takes 
water from die Sutlej river at Rupar. It irrigates 
2,3x2,000 acres of land in the districts of Nabha, Feroz- 
P ur , Hissar and Ludhiana. 
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The Upper BariDoab was completed in 1879 
and takes water from Ravi at Madhopur. It irrigates 
785,000 acres of land in the districts of Gutdasptir and 
Amritsar. 



fig. 4 ' 5 - 
In U. P. 


The primary importance of the canals in U. P. is 
that they are essentially meant for periods of drought. 
Unlike the Punjab where, over krge parts, no culti- 
vation is possible without anals, in I). P., in normal 
years, there is enough of rainfall and there are 
plenty of wells, so that it does not require canal irriga- 
tion. Canals when once built must be used, because 
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litigation from them is cheap and convenient. The 
largest canal system in U. P. is that of the two canals 
from the Ganga ; though, if taken singly, the Ganga 
canals yield the place of honour to the newly construct- 
ed Satda canal. The Upper Ganga canal, as well as the 
Sarda canal have been taken out at a point where the 
rivers debouch from the mountains. Owing to the 
heavy rainfall a large number of rivers take their rise in 
the terai and pin the Ganga in its middle course, more 
than making good the supply of water taken out at the 
canal head. It becomes possible, therefore, to take 
out a Lower canal to irrigate the middle section of the 
Valley. Such a thing is not possible in the Punjab 
where the rainfall is less and the term is absent, lead- 
ing to the absence of tributaries in the middle course 
of the rivers. The volume in the Punjab rivers dwindles 
as they flow away from the mountains, while in the 
case of U. P. rivets it increases, because the rivers 
flow through a wet country. This enables a ‘lower 
canal 5 to be taken out. The Lower Ganga canal 
already exists, while a ‘Lower Sarda Canal’ is^ in' the 
project, as people become used to canal irrigation. 
There ate two canals from the Jamuna also. A few 
minor canals also exist in south U. P. like the Ken, 
Ghaghar and die Betwa canals. 

Canal irrigation is less important than well irriga- 
tion in U. P. The area irrigated by canals here is about 
4? million acres. This is only about one-tenth of the 
total area sown, and only one-third of the total area 
irrigated. The canal-irrigated area in U. P., however, 
fluctuates from year to year according to the condition 
of rainfall. In those years in which the rainfall is, 
scanty, canal-irrigated area is very large. In other 
years in which the rainfall is good, this area diminishes. 
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The Delta canals of the east coast ate used to a 
considerable extent for navigation as well. The deltas 
are not well provided with railway. This naturally 
adds to the importance of canals as means of transport 
in the region. 

The canal irrigation in other parts in India is not 
much important, either because the canals are small, 
as in Bombay, or they ate meant for some other pur- 
pose and irrigation is only a secondary object, as in 
Bengal and Bihar. The Bengal canals arc primatily 
for supplying clean drinking water and for draining 
- the low-lying parts, as well as for navigation. The 
following table shows the details of the canals in 
Bengal 


Canal Length in miles 

Damodar 250 

Eden canal 45 

Midnapur 324 

Kulai Khal 2 


Year of 
Completion 

Area Irrigated 

1932 

184,000 

1938 

25,000 

1888 

12 j, 000 

— 

600. 


The Midnapur canal is navigable for about 24 miles 
■where the depth of water available is from 4 to 5 feet. 

The canals of the area adjoining the western 
■Ghats are characterised by high dams across deep 
mountain valleys. Thus the valleys ate converted 
into reservoirs from which canals arc taken out. An 
important example of such a dam is the Bhandardara 
Dam in Bombay. It is one of the highest dams in 
the world. In the district of Ahmednagar, at Bhan- 
dardara on the Pravara river, a dam 270 reet high has 
been built to collect the high rainfall of the Western 
Ghats. The canals taken out from here are about 
*5 miles long. 
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branches feeds die Rohailkhand Canal The other 
branches irrigate (he area of die Ganga-Ghagra Doab. 
It irrigates 1,297,000 acres of bad.. 

Betwa, Dhasanand Ken rivers in Buitdelkhand 
area of U. P. supply waters to small canals. 

These canal are shown in the map on page 216 
In Madras 

The Madras State is another area where canal ifri« 
gation is important Here most of the canals are in 
the deltas on the east coast where suitable land for 
carat irrigation lies. These deltas ate not wet like the 
Ganga delta where the tremendous discharge of the 
Ganga and the Brahmaputra rivers keeps the soil too 
wet to need irrigation' The greater rainfall of the 
Ganga delta keeps die depressions filled to serve the 
needs of irrigation, if there is occasion for it at all. 

k Madras also the anals ate more important as a 
source of irrigation than either tanks or wells. The 
canals irrigate about one-third of the total irrigated 
area here. The crops that are important under irriga- 
tion ate rice, jowar, bajta. and cotton. 

Most of the rainfall on the cast coast comes during 
"November and December when the important summer 
crops have been reaped. To help these summer crops 
to grow during the period when the tainM is low, 
•canal irrigation is absolutely necessary. At this period 
the tanks and wdls become less effective owing to the 
smaller rainfall. The canals, on the other hand, draw- 
ing their water from rivets which have their sources 
in regions which have most of their rainfall during 
summer, are able to supply the much-needed water for 
crops. 
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The Delta cauals of the cast coast arc used to a 
considerable extent for navigation as well. The deltas 
ate not well provided with railway. This naturally 
adds to the importance of canals as means of transport 
in the region. 

The canal irrigation in other parts in India is not 
much important, either because the canals arc small, 
as in Bombay, or they arc meant for some other pur- 
pose and irrigation is only a secondary object, as in 
Bengal and Bihar. The Bengal canals are primarily 
for supplying clean drinking water and for draining 
the low-lying parts, as well as for navigation. The 
following table shows the details of the canals in 
Bengal 


Canal Length in miles 

Year of 
Completion 

Area Irrigated 

Damodar 

250 

1952 

184,000 

Eden canal 

4J 

1938 

2 j.ooo 

Midnapur 

5*4 

1888 

125,000 

Kulai Kiwi 

2 

— 

600. 


The Midnapur canal is navigable for about 24 miles 
where the depth of water available is from 4 to 5 feet. 
The canals of the area adjoining the western 
■Ghats are characterised by high dams across deep 
mountain valleys. Titus the valleys are converted 
into reservoirs from which canals are taken out. An 
important example of such a dam is the Bhandardara 
Dam in Bombay. It is one of the highest dams in 
the world. In the district of Ahmednagar, at Bhan- 
dardara on the Pravara river, a dam 270 feet high has 
been built to collect the high rainfall of the Western 
Ghats. The canals taken out from here are about 
$5 miles long. 
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Another example, needing much engineering skill, 
is that of die Perivar river whose course has been 
diverted from the west to the cast to utilise its waters 
for irrigation. The valley has been dosed towards 
the west by means of a dam 175 feet high and a lake 
has thus been formed. The waters of this lake arc 
let into a canal ijo miles long through a tunnel 
1$ mile long through the mountains. The main 
feature of the Periyar system is the diversion of die 
Periyar river from the Arabian Sea into the Bay of 
Bengal. This river has its source in the Palni Hills 
in Travancore whence it flowed westward to the 
Arabian Sea through a forested and an uninhabited 
country. To the east of the watershed is the Madurai 
district of Madras which was subjected to frequent 
famines. The Vaigai river is the only drainage of 
importance in Madurai and on its scanty and unreliable 
water supply practically the whole irrigation of this 
district depended. 

The principal riling in the scheme is the dam. 
Th s is situated in a V-shaped gorge in the Hills. 
A lake is thus formed. From the most northerly arm 
of this lake the water is led for about a mile through 
a deep open cutting to the mouth of a tunnel made 
across the watershed. On the other side of the water- 
shed a short open cut conveys the water into a natural 
ravine, by which it finds its way into the Vaigai. It is 
through the Vaigai river, therefore, that the waters of 
the Periyar are utilised for irrigation. 

Irrigation facilities have resulted from some of die 
works built specially for generating hydro-electricity. 
Among such works the Mettur Dam in Madias is of 
outstanding importance. 

The Mettur Dam is built across the Cauvery rivet 
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■at a point 240 miles from its source. The Dam lias 
been built with a double purpose: fi) to generate 
hydro- electricity and (ii) to irrigate about a million 
•acres of rice fields in the Cauvety delta, izj miles away 
from the dam. Irrigation is done with the help of 
about 70 miles of main canals together with about 600 
miles of distribu tor ics. 


Some of the important canals and the area irrigated 
by them ate given below 


, : Main I Distributor)- . Area Irrigated 

Cana ‘ Milage j Mileage , Lakh acres 


Upper Ganga 

Lower Gangs 

Eastern Jamuna ... 
Agra Canal 

Sards Canal 

64O 

ii 9 

100 

34 1 ? 

836 

911 

J.joo 

Cauvery Delta canals 

943 

J79* 

Godavari Delta canals 

J10 

19« 

Krishna Delia canals . 

415 

*i74 

Periyar canals 

tji 

„8 


Well Irrigation 


The well may be said to be the indigenous form 
of irrigation in India. It is very well suited to the 
poor Indian farmer, because it is cheap to build, 
•requires no elaborate machinery to work it, d0 ? s 
.not need any specialised engineering skill to bui a it 
or to work it It can be dug at the very door of the 
.farmer, if necessary. Well digging needs no elaborate 
•survey of levels as is necessary for canal construction. 
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A simple kachcha well costs as little as to rupees 
in most of die districts, and is, therefore, within the 
means of the poorest of farmers. A canal, on the 
other hand, costs lakhs of rupees and can be under- 
taken, in a poor country like India, only by the 
Government. 

Apart from this economic consideration, well irri- 
gation is suited to a large part of India on geographi- 
cal consideration also. Over a large part of the 
country the soil consists of a sandy loam underlain 
here and thereby isolated beds ofcI^wlucirapp 5 r 
floating in a sea of sand that is highly saturated with 
moisture that percolates through the soil. These clay 
beds act as reservoirs which when tapped by digging, 
supply large quantities of water which can easily be 
lifted to the surface. The geological formation of 
India is too simple to provide opportunities for 
'artesian wells’ where the pressure of water under- 
neath is so great that it comes to the surface automa- 
tically. In some localities where the above mentioned 
clay beds are thick enough, much larger supplies 
become available in the well by boring a hole (tube- 
well) through the clay than ate possible in the ordi- 
nary 'spring well.’ These ‘tubcwells’ are expensive 
to build, and, _ to be effective, need machine power to 
lift large quantities of water. 

The factors governing the supply of water to the 
underground which feeds the wells are 

1. local rainfall ; 

2. Slow seepage from the land lying at the base 
of the mountains or Tcrai, where the rainfall is 
higher ; 

3. Seepage from canals and canal-irrigated lands 
and seepage from other water bodies. 
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Fig. 42- 

Well irrigation in India is limited by : — 

(a) Water level being too low in certain areas. 
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This is particularly found in the neighbourhood of 
'rivets, It 'appeals* that water level sinks deep near 
the river banks to rise in the river bed, No genera- 
lisations are possible with regard to die water table 
in India as the subject has not yet been studied. 
'Those districts in which the rainfall is very heavy 
••usually have a high water table and water is very 
near the surface. In other districts, where the rainfall 
•is limited water table is low and the wells have to be 
very deep. 

(b) The second limitation is the brackishness of the 
•well water. Brackish water is useless for irrigation 
as it destroys the crop. No data are available in this 
respect also ; but it appears that brackish water may 
appear anywhere, even in a locality where other wells 
..are sweet. The district where water is usually brackish 
‘ have very ^little well irrigation. 

(c) The third limitation is that a large number of 
• ordinary wells dry up during periods of drought when 
"their water is needed most. They also mosdv dry up 
after a few hours’ excessive lifting of water’ and ate, 
•therefore, 'unable to irrigate large area. 

An analysis of the figures of well irrigation shows 
rthat the well -irrigation is of considerable importance in 
(i) that part of the Gangetic Valley which 
is in close proximity of the north- 
eastern and eastern extension of the 
Deccan tableland. This includes the 
, eastern part of U. P., Southern Bihar, 

•and Western Bengal. 

'(ii) ’Regions of the Black Cotton Sod, spe- 
cially where it is deep, 

i (&) The submontane areas on the eastern 
side of die Western Ghats. 
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This includes southern districts of Bombay and of 
Madras especially Coimbatore, Madura and Ramnad, 
etc. 

(iv) The submontane districts of the Punjab. 

The regions immediately in die neighbourhood of 
the Himalayas, the Assam and Arakan Hills, and to 
the west of Western Ghats are particularly deficient 
in well irrigation. 

Well irrigation accounts for about 30 per cent of 
the total irrigated area in India. The most important 
States in order of importance in 1953-54 were U. P., 
Bombay, the Punjab, Rajasthan and Madras. Even in 
canal-commanded areas well irrigation is practised in 
elevated parts where the canal water cannot reach. 

Tube-wells. Recendy U. P. Government have 
bored a few tubewells to extend irrigation in areas 
where canal water could not reach. These tubewells 
are wotked by electricity generated on the Ganga 
canals. The drawing of large quantities of water from 
the tubewells raised the question whether the water 
table of the province will be lowered and thereby dry 
up a number of die ordinary spring wells. The question 
has been enquired into by Mr. Auden whose report is 
summarised below* : — 

The areas in which tubewell pumping is contain- 
ed should not be considered as isolated units indepen- 
dent of the neighbouring areas ; they should be regard- 
ed as part of .the Gangetic alluvial system, which, 
cast of the submerged extension of the ArayalKs from 
Delhi towards Dehra Dun, occurs in a single basin 
almost certainly without underground barriers of any 
* Report to the U. P. Government on Tube-wells, rgj<5. 

T 5 
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mm litude. Continuity of 4 c alluvium in this basin 
permits. 4 c -gccate* rainfall supply of the Terai belt- 
being operative as a means of replenishment in the area 
to the south. The boring of the tubewells has proved 
that sand predominates over day in the sub-soil of this 
basin. The water in these sands occurs as a continuous 
reservoir, which must be connected with the strata 
below die Terai where the rainfall k greater. There is, 
therefore, a considerable excess of rainfall ’ over the 
water removed by pumping, 

' Prior to ijji, there were ahout2 )5 oo tubewells in 
India, about a, 5 oo of which were in the U. P. These 
tubewells irrigated about a million acres. The First 
Plan provided for tiic construction of 2,650 tubewells 
under the Indo-Ui. Technical Co-operation Programme, 
SSripS 1 *t 8 row ' morc -f°od programme 

and 2,480 tube-wells to be constructed in die States 

SraS b S ° ftabeWii,t0 k^edin dEt 

mde “ 1 ’ B 45 >JI> *» 

. M&-u.s.r«b- 

-»■ 
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These tube-wells arc usually 300 ft. deep but in the 
districts of Azamgarh, Bnllia, Ghazipur, Jaunpur and 
Banatas, where the strata consist mostly of day they 
may have to be sunk as deep as 500 ft. Special boring 
machines have been ordered for the purpose from 
abroad. 

The average discharge of a well may be taken as 
30,000 gallons per hour and with this supply five acres 
will be irrigated in 24 hours with a field water depth 
of four inches. Water of one tubcwcll usually commands 
an area of about 1,000 acres, irrigating about 400 acres 
annually,/.?. 150 acres of sugarcane and kliarif and 
250 acres of rabi. To irrigate and ‘mature’ this area, 
the well should run 3,200 hours, annually. 

For carrying the tube-well water to various parts 
of the ‘command’ a net-work of channels, called Gnls, 
is constructed and each tubcwcll has one mile of brick- 
lined and two miles of unlincd Guls. 

As regards distribution of water for irrigation, 
when demand is not full, cultivators get water as soon 
as they ask the tubewcll operator for it. When the 
demand is full sixteen annas, ever}' one wants to be 
served first and for such periods of keen demand^ a 
system of distribution of water, called the ‘Osrabandi’, 
is drawn up for each well, under which turn as well as 
time of each group of cultivators is fixed and water is 
distributed by the operator, accordingly. 

Under the Second Plan the projected 3,581 tube-wells 
will irrigate annually an additional area of about 9 lakh 
acres at a cost of about Its. 20 crores. Of these tube- 
wells 1,500 would be in U. P.,390 » Madras, 758 m 
the Punjab, 330 in Bombay, 150 in Bihar and the rest m 
Assam, Rajasthan, Orissa, M. P., etc., and will thus go 
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a long ray m cnsurinj* food production againct Rfr 
certainty caused Ivy the vagaries of the monsoon, 

Hie Government of India have entered nto an- 
other agreement with thcU.S. Government, under 
t|icT. C. A. programme, for the construction of j;a 
exploratory tuhewclls in 16 States to obtain neologies! 
and hydrological data required fora 'ouna develop- 
ment of groundwater resources. Explorations have 
been conducted at a: sites so far and will be continued 
in the Second Plan. 

The districts ofBahraich, Gonda, Basti, Gorakhpur 
and Dcoria on the north of the river Ghaghra and 
flaiwbad, Sulunpnr.Azamfiatli, Ghazipur, Biljkt, Jaun- 
pur and Banaras on the south, have no irrigation 
works. They depend almost entirely on rainfall and 
whatever irrigation is done from open wells* tanks, 
‘jhils’ ot ‘tals’ and rivets. 

The comparatively high rainfall of tlicsc districts, 
when well distributed and timely, is more than ade- 
quate for the requirements of the crops in general and 
it was mainly for this reason that irrigation schemes, 
when prepared, were not taken up for execution in the 
past. 

Ganga-Ghagiira Doab 

When the Sards Cana! scheme was taken up, fl 
provision was made to irrigate also the whole of the 
'Ganga-Ghaghra Doab, down to Banaras and Ballia, but 
the waters of the Saida were subsequently found to be 
insufficient for ail tliis area and, consequently, the 
eastern districts tying in this Doab wtte left out. 
1937 the Ghagbra anal was constructed in the district 
of Faizabad by pumping water from the Ghaghra but 
the scheme did not prove remunerative with die icriga* 
tion rates without the surcharge. 
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As it was not found feasible to construct gravity 
canals for these eastern areas, various projects foe 
pumped canals, proposing to utilise the waters of the 
Ghaghta, the Ganga and the Rapti, were prepared 
from time to time but they were not taken up parti- 
cularly because the spring levels in the area being 
comparatively high, it was feared that the introduction 
of canal irrigation might result in further raising the 
subsoil water table, thus affecting the productivity of 
the soil adversely, as well as the health of the people. 
Most of these districts are also liable to floods in vary- 
ing degrees and this again indicated that canals were, 
in general, not suitable for such areas. 

Government, therefore, decided to construct tube- 
wells and in the first five-year plan construction of 
2,000 tube-wells has been undertaken in the various 
districts as follows : — 

Bahraich 150 ; Gonda 150 ; Basti 160 ; Gorakhpur 
125; Deoria 115 ; Faizabad 160; Sultanpur '200 ; 
Azamgarh 180 ; Jounpur no ; Ghazipur 120 ; Ballia 
100 ; Banaras 90 ; Etah 91 ; Mainpuri 98 and Farru- 
khabad 151. 

The work has begun recently on the Sarda Canal 
reservoir in the catchment area of the Chauka river 
designed to maintain an annual supply of 8,276 
million cubic feet of water. 

Nearly 1, jo, 000 acres of land will thus be irrigated 
in die eastern districts ensuring additional production 
of foodgtains amounting to 10 lakh maunds. 

This is part of the larger plan to extend the Sarda 
Canal and its channels in the districts of Rai Bareli, 
Pratapgarh, Sultanpur and Jaunpur and raise their 
capacity to ensute the flow of a larger volume of 
water. 
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In the Deccan, water-bearing strata is seldom 
found except in faults and fissures in the took. The 
exact location of an underground stream is necessary 
for any successful boring. This is where the help of a 
geologist is requited and a water diviner may also 
help. 

Twenty-one tubewells with an aggregate discharge 
of about 400,000 gallons per hour have been made 
for the Ahmedabad mills. 

Sub-artesian tubewells ate those in which water 
requires pumping. Sub-attesian water is generally 
obtainable between 250 feet below surface, while for 
artesian flow, the boring requites to be carried down 
to between 600 to 1,000 feet below the surface, 

A fine example of an artesian bore may be seen at 
Chhaloda near Ahmedabad. Here a boring was put 
down 841 feet deep and yields a water supply of 650,000 
gal. per day. This water comes up the tube under 
great pressure and has been flowing ‘day and night for 
the last several years. The travellers from Ahmedabad 
pass through miles of dry sandy soil and on approach- 
ing Chhaloda appear to have come upon an oasis in the 
desert. The water has formed lakes round the village. 
The actual cost of the water comes only to x pie pet 
i.ooo gallons. r r 


.A scheme to provide more artesian tubewells at 
some of the villages in Gujrat is under the consider- 
tion of the Government of Bombay, 

Tank Irrigation 


About 18 % of the total irrigated a, c of Ml is 
accounted for by the tanks, a little fa , ban half of 
it being m the state ofMadasand Andhra. The only 
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areas important for tank irrigation outside the Deccan 
tableland are in North Bihar and U. P. The undulating 
topography of the Peninsular region, and the depression 
■provided by the old beds of rivers in North Bihar are 
converted into tanks by deposits of rain water. Like 
the well irrigation, the tank irrigation also suffers 
from uncertainty owing to the precariousness of rain- 
fall over most of the areas where tanks are common. 

Extension of Irrigation 

The importance of irrigation is not the same for 
all crops grown in India. The crops which have to 
be in the field during the dry period of the year are 
naturally the most irrigated crops in India. But 
owing to the considerable labour and expenses involved 
in irrigation, only the most paying ctops ate irrigated 
first. Thus, sugarcane, cotton and wheat ate generally 
the most important for irrigation. Less cotton is, 
however, irrigated than sugarcane, chiefly because it is 
grown mostly in the Black Cotton Soil. This soil is 
difficult to irrigate owing to cracks in it and owing to 
fewer facilities for irrigation being present in tjiat area. 
Important areas of irrigated cotton occur generally in 
the Punjab and in Madras. The following diagram 
shows the irrigated part of the most important crops 
of India. 

In 1949-50 the irrigated part of the above crops was 
as rollows - 

Sugar 65%, Wheat 29%, Rice 32% and Cotton 8%. 
1 ° 1953-54 these percentages were : Sugar 50%; Wheat 
35 %; Rice 34%; Cotton 5 %. 

The diagram on page 232 clearly shows the need 
for further irrigation facilities in India. If these facili- 
ties were available, about two-third of tne area under 
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Fig, 4j. Irrigated (shaded) pare of certain crops, 
wheat could benefit. This would increase the yield 
and, therefore, the total output of wheat in India. 

The progress of irrigation in India is not rapid. 
Irrigated areas covet only 17% of the total sown area 
in the country. There is a great scope for irrigation 
in West Bengal, Bihar, Orissa, U. P. and Bombay. 

The crying need for extending the irrigation faci- 
lities in India is further shown by the following table 
which gives the proportion of die total cultivated area 
that receives irrigation in certain areas 

Proportion of Irrigated to gross Cultivated area 


State 

%Itri gated 

State 

%Irrigjted 


to cultivated 


to cultivated 

Assam 

*5 

Kerala 

20 

Bihar 

t 6 

Andhra 

a? 

Bombas' 

6 

M.P. 

} 

Punjab 

41 



Mad ns 

40 

Mysore 

7 

Orissa 

«4 

Rajasthan 


U.P. 

*7 



West Bengal 


J. & K. 

?8 

Total INDIA sj 
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. It is clear, therefore, that extension of irrigation 
facilities is the crying need oflndian agriculture. 

IRRIGATION DEVELOPMENTS UNDER THE SECOND PLAN 

It has been roughly estimated that about 75 million 
acres may eventually be irrigated by large, medium and 
multipurpose irrigation works and an equal area could 
be irrigated by minor sources thus making a total of 
about 150 million acres under irrigation from all 
sources. In India the total area irrigated from all sources 
in 1951 was about ji million acres. During the first 
plan additional irrigation of 16.3 million acres would 
have been achieved : 6.3 million acres from large and 
medium projects and 10 millions from minor works. 
During the Second Plan, it is proposed to bring under 
irrigation an additional area of zi million acres : 12 
million acres from large and medium projects and 9 
million acres from minor irrigation works. Out of 
the iz million acres to be irrigated by large and 
medium projects, 9 million acres will be irrigated by 
projects which are at present under execution and 3 
million acres by new projects to be taken up under the 
Second Plan. The latter have an ultimate potential in 
irrigation benefits of about 15 million acres. 

The programme includes, under the new projects, 
195 new irrigation projects— of which 10 will' cost 
between Rs. 10 and 30 crores ; 7 between Rs. j and 
10 crores ; 33 between Rs. 1 and 5 crores and 143 less 
than Rs. 1 crorc. By the end of the Second Plan, the- 
total irrigated area in the country will be &S.8 million 
acres, /. e. about 73% more than the area at the com- 
mencement of the plan. The percentage of irrigated 1 
area to sown area in the country will increase from 
22.6% at the end of the first plan to about 50% at the 
end of the Second Plan. 
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, The contributions of irrigable area from the more 
important projects of the Second Plan are : 

Ukai (614,000 acres), Khadakvasla (204,000 'acres) 
and Narmada (1,157,000 acres) in Bombay ; Tawa 
(590,000 acres) and Purna (157,000 acres) in Madhya 
Pradesh ; Varaasdhara (306,000 acres) in Andhra ; 
Kangsabati in West Bengal (950,000 acres) ; Banes in 
■Rajasthan (250,000 acres); Bhadar in Saurashtra (90,000 
acres) and Boothathankethu in Kerala (63,000 acres). 

QUESTIONS 


1 . Why is irrigation so necessary for Indian agriculture ? 

• • ?’ ,( jr ‘l 0 geographical factors help the practice of 
imgatiott in India? r 1 

}. Why ate canals more popular sources of irrigation than 
wells or fonts in India? 0 


j ri ^ v „ d ' 3t ' ribc *** impomnt canal system of (<) the 
5 «vt b d & Pl em P hasi5,n P tht nature of the country they 


‘irrigation taWiT* 51 ^ c0 ^ r3 ^' ca ^ and ccon '>rnic, favour well 

6. Will the power-worked tubcwells in U. P. affect ad- 
versely the water table ? 

• .. 7- ^hy is5 tin0 :e difficult to dig wells in the Deccan than 
an the Ganga Valley ? 

8. Write a short note on : — 

(a) Meaur Dam. 

(i) Bhandardara Dam. 

(?) Irrigation in the Punjab. 
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Coal is the outstanding industrial fuel of the mod- 
ern world. Without it the present ‘Machine Age’ will 
■come down crashing. In the modern world the eco- 
nomic power of countries is measured by the amount 
of coal they control. It is around coal that most of 
the industries of the world fiock. Nature has, how- 
ever, not been very generous to India in the matter of 
coal. Most of the coal of the world is found in the 
'Cool Temperate Zone of the Northern Hemisphere and 
not in the Tropics of which India is a part. 

In India, Coal is the most important mineral product 
in respect of value and quantity, as will be clear from 


the following figures. 


Name oE Unit of 

_ Mineral Quantity 


Iron ore 
Manganese ore 
Chromite 
Illeraenite 
Bauxite 
Kejainite 
Silimanite 
Magnesite 
Gypsum 
Copper ore 
lead Concen- 
trates 

Lead metal 
ptoduced 
Zinc Con- 
centrates I 
' Total Value I 
of all minerals! 


Quantity 

*9*0 L?U_ 

32.307 1 38,230 


Value in Lakh 

Rs. 

-2950 tg?? 

I 4,668 1 5,605 
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Besides these minerals India produces some valuable 
minerals too. The following table gives figures for 
i? 5 J- 

Asbestos r,597 tons Valued at Rs. 6' 5 lakhs 
Barytes 7,613 ,, „ Rs. I'J ,, 

Diamond 1,787 Cants „ Rs. 4 - o „ 

Mia 419^000 Cwts „ Rs. 79s - 0 ,» 

Salt a,8 n.ooo tons ,, Rs. 4 & 7 ‘° » 

Silver 153,935 02s .» Rs > 5 '7 » 

Coal mining was started here in 1774 in Ramganj 
by John Summer and Succonis Grant Heatley. The 
ventures failed, and the next serious attempt was made 
40 years later. However, not much work was done 
until 1843 when the Bengal coal company was formed. 
The opening of the E. I. Ry. in 1855 and its extension 
to Barakat Coal areas in 1865 gave a fresh impetus 
to coal mining as the Railways provided transport and 
crated demand for it. The early progress of coal rain- 
ing in India is given below. 

1858 :,i6,ooo Tons 

I!?! 3,2J,000 „ 

1878—80 9,87,000 „ 

JS91— 95 48,00,000 „ 

1901—05 1,15,00,000 „ 

In 1890 Railways consumed 10 lakh tons of which 
l\ lakh was imported. Tire end of the 19th century 
saw the rise of Jharia the most important coal-field of 
India, 

To-day India stands eighth among the coal produ- 
cers in the world. In 1934, her total production 
amounted to 37-3 million tons, which was only 16 
of the British and. one-eleventh of the U. S A’s coal 
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production. This will be clear from tne figures given 


below. 

l9jS 1934 

Great Britain 30'6 ** 7-7 

Germany and Saar 153*3 * 4®7 

France 46*5 54'4 

Belgium 297 * 9 '* 

U. S, A. 357*9 37 8 ' 0 

India 287 37’3 


Not only in quantity but in quality also India is 
•not behind the important coal producers. The best 
ilndia coals are inferior to the average British coal. 

The following table show! the production of coal, 
its despatches, exports and internal consumption since 
* 948 . ‘ 


Years 

Total Total Exports 

Coal Coal 

Raisings Despatches 

(In Thousand Tons) 

Total 

Internal 

Consump- 

tion 

Consumed 
by electri- 
city Gene- 
ration 


29,820 

25,850 

2,123 

* 3 , 6*7 

1,920 

1949 

5 M 9 ° 

28,050 

900 

28,150 



52,000 

28,820 

1,251 

2,569 




29,120 

1,400 

7 > 7 *o 

2,340 



30,800 

2,200 

28,600 

z, 57 ° 

*933 

35 , 85 <> 

31,050 

J,100 

29,850 


J 9 J 4 

56,780 

51,120 

900 

31,020 


>955 

38,220 

31,940 

— 



1956 

39 , 43 «> 

54,960 

1700 




The coal-fields of India can be broadly divided as 


follows : 
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i. GonAwma ml-felds : 

(a) Damodar Vaiiey fields. 

(i) jham, 

(ii) Raniganj, 

(in) Bokaio, 

(hr) Gicidih, 

(?) Katanputa (North and Sooth). 

(b) Mahanadi Valley fields. No importance, 

(c) Son. Valley fields. No Importance. 

(d) Godmcl Valley fields : 

SingarenL 

a. Terlicry mi folds •. 

Makura in Assam. 

Paltta in W. Rajasthan. 

Practically 97 per cent of the coal supplies of India, 
ate derived from the Gondvana rocks which are 
found in the Deccan tableland. These rocks arc very 
old and are composed chiefly of sandstones and shales 
which appear to have been entirely deposited in fresh, 
water and probably by rivers. The only section of 
the Gondwana system which is important from the 
point of view of coal production is that known as the 
‘Damuilc sines ’ from its development in the valley 
of the river Damodar. In the "Raniganj and Jharia 
fields these rocks can be subdivided into three stages 
or divisions, of which the top and bottom divisions, 
known respectively as 'R/migtnf and ‘Barakef rocks, 
alone contain coal seams. The rocks lying between 
these two divisions are ironstone shales which 
possess no coal. The most important coal seams in 
the Raniganj coal-fields ate found in die Raniganj 
'nth’ while the most important statns in jharia coal- 
fields occur in 'Btrakar mtks’ ; that is, good coal 
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occurs in upper rocks in Raniganj coal-fields, and in- 
' lower rocks in Jharia. 

. The fields which have been worked to any extent 
in the Gondwana region include : — 

(i) the Raniganj and jharia fields in the Damodar 
Valley ; 



Fig. 44. The main coal-fields of India. 
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(2} the Giridih field occurring as a small isolated 
patch to die north of die Damodar Valley ; 

(5) die Daltonganj field, further vest in the Pala- 
mau district; 

(4) The Singareni, Ballarpur and Warora fields if 
Godavari Valley ; and. 

(j) the Mohpara and Pencil Valley fields adjoining 
the Satpuras. 

The north-vest ends of the Godavari and Maha- 
nadi valley coal-fields have been buried under the 
great sheets of Dcccan trap, and therefore, ro one 
knows how much coal lies hidden under this cover. 
Similarly the eastern ends of the jbaria and Raniganj 
fields are buried under the Ganges alluvium making 
it impossible to determine the quantity of coal » 
India 

Outside the Peninsula and the Gondwana. rocks 
some coal occurs in Assam. This coal is newer Jfl ag® 
'‘‘than the GondVana coal. It p known as the 'Tertiary' 
coal. The thick scams of the Lakhimpur district in the 
Billing River Valley in Assam are the most important 
ia ternary coal in India. 

The following table shows the production of coal 
in India duting 1954 

Coal Production, is Million Toss 


Sttte 19 54 Output in Increase 

1960-61 


Assam o.jo ,50 — 

West Bengal 

Darjeeling 0.05 o-oj - 

Rsoigaoj 18-16 574 
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Bihar 


Jharia 

13-19 

1 6 -69 

3 * 5 ° 

Karanpura 

.*’44 

(too 

4*56 

Bokaro 

2-38 

2-88 

0-50 

Giridih 

0-26 

0-26 

— 

Ocher fields 

0-14 

0-14 

— 

Madhya Pradesh 




Chindwara and Chanda 

rzj 

2-25 

_ 

Korba 

— 

4'oo 

4‘0D 

Sasti 

0-07 

0-07 

— 

Central India Coal fields 

2-JI 

5 -JJ 

3 -oo 

Orissa 

0-52 

0-J2 

_ 

Andhra (Singaieni) 

T *45 

2-93 

no 

Rajasthan 

0-03 

0-03 

_ 


jS -77 

59*77 

23-0 


The Jkaiua coal-field is the most important Indian 
•coal-field, not only because it produces about one-half 
•of the total coal produced in India, but because it 
produces the best Indian coal. It is the only coal-field 
in India which has sufficient quantities of coking coal, 
its area is only about 150 sq. miles. The c Baraka rs\ or 
the lower layers of the Gondwana rocks, are by far the 
most important to the coal mines. No attempts were 
made to work the thinner and poorer seams of the 
upper layers, the ‘Raniganj ’ until the boom in the 
coal prices in 1906-08 led to' the opening up of_ every 
■ tolerable seam of coal within range of the railways. 
There are 18 seams in the lower (Batakar) rocks totalling 
about 200 feet of coal, numbered from the outer 
fringe running like a "crescent. The Raniganj mines 
16 
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are deepest in India and seams occur up to a depth of 
more than 2,000 ft. Except in the south-east coper of 
these seams, which is considerably faulted, there is little 
disturbance in the coal seams. By far the larger pro- 
portion of hard coke made in India is made from Jharlt 
coal, and the recovery of coke averages ab&ut 75% of 
die coal used. 

The coals of Raniganj, Jharia and Giridih coal-fields 
compare in quality as follows:— 

COAL FROM THE BEST SEAMS 


Coal-field Sam 


Moisture 


Volatile 

matter 


Fised 

carbon 


Asb 


. . % 

Raniganj, Ghusik 7-5 

. Raniganj, Dishergarh **5 

' lbaria, No. 18 l"8 

jharia, Nos. j-6 o-6 

Giridih, Kathatbati 0-9 


% 

54-8 


% % 

526 

M" 9* 

W 

6 (i ‘2 19 * 

66-o ao<* 


A large quantity of the coal in Jharia field, as 
also in Raniganj and Bokaro field, has been burnt 
out by the Deccan lava. The damage caused ft 
particularly great in the 14th and ijth scams. The 
evidence of this burning is to be found in die large 
quantity of ‘J ean wan.’ 

The Ranigunj field produces about one-third of 
the total coal of India. It covcrs.an area of obout joo 
sq. miles most of it being in the district of Burdwan, 
but stretching also across die boundaries into Bankura, 
Manbhum and the Santhal Parganas. It occupies 2 . 
larger area than the Jharis-coal-field. The scams dip 
generally to the south and southeast throughout the 
field. As die beds dipping to the south-east ate 
covered by die alluvium of the Damodar Valley, the 
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distance to which the coal-bearing rocks extend in this 
direction towatds Burdwan and Calcutta is unknown. 
There are six workable seams in the upper (Ranigunj) 
rocks totalling roughly jo feet of coal. The Disher- 
garh seam of Ranigunj has the most valuable steam 
coal in India which is in great demand for railways 
and ships. 

The importance of the Jharia coal-field lies not only 
in the fact that it contains the best coal in India, but 
also in the fact that it lies on the margin to the Gange- 
tic plain with a network of railways, and that it lies 
near Jamshedpur, Kulti, Asansol, and Calcutta which 
are the largest markets for coal in India, jharia is 
connected by the E. Ry. with Calcutta which is about 
170 miles from it. It is connected with Jamshedpur. 
The E. Ry. thus supplies its coal to the Indo-Gangetic 
plains, and also carries it to the Indian peninsula. It 
covers an area of 175 sq. miles. 

In spite of the good quality of coal in Jharia, no 
manufacturing industries of any importance have 
been attracted to it. The chief reason of this is 
the fact that there are no valua ble raw materials near it. 
The immediate neighbourhood of Jharia consists of 
a lmost barren and rocky land where it is difficult to 
obtain large quantities of suitable water. Even the 
coal mining industry gets its water with difficulty. 
Unlike the best coal-fields of Europe or America, 
Jharia is, therefore, unable to attract any industry to 
itself. 

Besides the above two coal-fields of great impor- 
tance, India has a few coal-fields of minor importance. 
The great belt of Gondwana rocks, near the north- 
west end of which Warora is situated, stretches down 
the Godawari Valley as fat as Rajahmundry, and at 
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one or two places the equivalents of the coal-beating 
Damuda series of Bengal are found cropping up from 
below the upper Gondwana rocks. One of these 
occurrences, near Yeliandu in Andhra forms the coal- 
field named Singareni. The principal seam of coal is 
about j to 6 feet thick. The coal is a dull, lwrd and 
non-coking, steam coa! largely consumed by railways 
and mills in Southern India. 

Tertiary Coal Fields 

The newer or Tertiary coals of Assam differ from 
tile Gondwana coals in containing a large portion of 
moisture and volatile matter. They also generally have 
a lower ash content. The Tertiary coals have a high 
sulphur content which makes them useless for coking. 

The most important among the Tertiary coals aie 
the Assam coals near Makum. The collieries are 
connected by a metre gauge railway with Dibrugarh 
on the Brahmaputra river, which being navigable 
forms both a market (used on steam boats) and a 
means of transport for coal. The coal-beating rocks 
stretch over long distances both to the north-east and 
the south-west. The most valuable scams occur bet- 
ween the Tirap and the Namdang streams where, for 
a distance of about five miles, the scams vary form 15 
to 75 feet in thickness. Neat Marghcrita, the average 
thickness of the thickest seam now being worked is 
about 50 feet. In the Namdang section it increases to 
as much as 80 feet The outcrops in many places are 
several hundred feet above the plains on mountain 
slopes, and facilities exist for working the coal by adit 
levels as in Wales. Coal can be dug in horizontal tun- 
nels, not in deep vertical pits. 

Coal of good quality also occurs in the NamchSck 
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4 Fig. 45 Occurrence of coal and oil in Assam. 

Valley, a tributary on the left bank of the Diking 
■>' Rivet, aoove ^l argherita. 

New coalfields have been discovered in Rewa, M.P. 
(Pathakera and Koba) and Bihar (Hutar). The Garo 
y bill in Assam has been surveyed to contain large 
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duti« • **" ,l0De OD be *» tbe metal 1* 


£RE ^ ^2S-p«duc 

sSS&^aasts 
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Jharia (20,000 million tons) and north Karanputa 
{8,900 million tons).* 

The Coal Mining Committee (1937) estimated the 
quantity of good qua'ity coal at 4889 million tons, 
•while Dr. Gee in 1944 placed this figure at 4,520 million 
tons. In 1946, Mr. A . B. Dutt estimated that there 
were 4,460 million tons of good quality Gondwana 
coal in seams not less than 4 feet thick and within 
2.000 ft from the surface. He estimated the resources 
of tertiary coal, at 2,527 million tons. 

Dr. Fox and Dr. Fermor of the Geological Survey 
of India estimated for die whole country the total quan- 
tity of coking coal suitable for the manufacture of metal- 
lurgical coke at the end of 1932 to be as follows : 

At depths of 0— 1 ,000 feet= 1,118 million tons 

At depths of 1,000— 2,000 feet = 576 „ >» 


i, 6°4 .. 


*Thc National Planning Committee Report £m« and 
Steel), 15,7 estimated the Rescues oflndia as follous 

Total Coal Reserves oflndia ^ ^ 

Darjeeling & Eastern Himalaya 

Giridih-Deoghar 

Rani gunj- Jhaiia 

Sonc Valley 

Chhatisgafh & Mahanadi 

Satpura Region 

Wardha Valley 

100 

z 5 o 

25,65° 

10,000 

5.000 

1.0 DO 

18,000 

Total 

60,000 


Of these reserves good quality coal !S On ^ 1 f i ’“ 0 to ™ 1 jnd 
2 of which Raniganj accounted for 1,8°° mIU ' on 


Ions : of which Itamgar 
Jharia 1,150 million tons. 
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No doubt, in the opinion of Dr. Fcrmor, small 
additional quantities of good coking coal will be dis- 
covered in the future, possibly for example, in west 
Bokaro, but the probable amounts ate not likely to alter 
the teal position. In addition, with technical research 
strongly coking coals, not at present regarded as coking 
coals, such as the semi-coking coals or Karanpura may 
also become available. But these ate after all, only 
possibilities. 

Apart from Giridih, which is only a small field, 
the best caking coals in India occur in the Bhagaband 
and Jttlgata stages of the Jbaria field, 757 million 
tons of this is in depths up to 1,000 feet from surface 
and 163 million tons between 1,000 and 2,000 feet, 
with the present methods of working not mote than 
jo p. c. of this coal will be won, and the remainder 
will be lost due to collapses, fires and floods. The 
total annual extraction from Jharia is about 30} mil* 
hon tons; practically all of which comes from the 
Bhagaband and jialgara stages in which all the cok- 
m g coals is concentrated. Die life of the coking 
coal of the Jharia field, down to 1,000 feet from the 
surface is taken by Dr. Fermor to be 41 years under 
the present circumstances. He expects this life to be 
reduced to 33 years under normal development of 
mining in India. If the methods of mining arc 
improved and sand packing is undertaken to check 
fires and subsidence, this life may be increased to 100 
years. 


. ? ,e ^ Rttempt determine the reserves qualita- 
tiveiy with so me precision was made in 1950 by the 


*Dt. N. U Cbataji of the Geological Survey of India, 
Wer, estimates the fife of the India coal reserves at the rate 
01 present mining as follows :-(coattflued at bottom nest page), 
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Metallurgical Coal Conservation Committee, which, 
estimated the reserves of coking coal as follows : — 
Grades Quantity (In million tons) 


Selected A and B 1 >J 00 

Grade I 659 

Grade II 553 

The Working Party of the Coal Industry made an 
estimate in 1951 of the non-coking coal in the country 
and stated that the total quantity of non-coking coal, 
including tertiary coals was of the order of 39,6 5°‘ 2 5 
million tons. The party, however was not sure of 
the total reserves of good quality non-coking coal, 
Even in spite of this shortage of coking coals on 
which development of the iron and steel industry in 
India is dependent, there is no check against the 
coking coals being used for purposes other than the 
one for which they are best suited. In 1932, only 
ij p. c. of the coking coal mined was actually used 
for the manufacture of hard coke : the rest being used 
for railways and other purposes. 

Coal Conservation 


It is clear from the above that there is a great 
need for conservation of Indian coal. This need is 


With Sandstowing 

Without Sandstowing 

Coking Coal* 75 years 

50 years 

Non-Coking Coal 200 years ... 

IJ5 •* 

Inferior Coals 400 years 

268 „ 


*If the coking coals are used only for the metallurgical 
industry, the reserves can last for 125 years at the present rate, 
of consumption of this type Of coal. 
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(o be dmUy empksisttl in view of the post-war aid 
x o' S: ^ cines °f industrialdcveiopment 

” T t tet ™ ,l,0 ‘ 1 of “tiKiving Indian coal 
, ‘-'on tlit uw ohht beat o|waiity coals only for 
meUJntgical mdustry. Tbsc oils should not he used 
S.£™°° 8 “ in transport ot imlwrta. Fot 

, [ fot cample, infetiot coals from Rani- 

|an ot other coaMe'd, shoaali alone be used. The 
of li TT 5 s sfaoi dd be used either in the form 
ewS 5K 0t t8e f s f ,ou Id be used for generating 

^ lch Acn be usecl foAtotJ 
*„ Co ?f n ’ atio ^ a! , s ,° iniplies's better system of mio* 

JL M u ers J3 W0(1 tefee out al! coal canl)c 

Sri™ .7** Present practice of taking out only 
‘ ]*P* ^ , coaJs 10(1 leaving the rest in the mines 
J "® V. *“ O" *w be Itcoveted must be 
8J»V ft* otaom that this on be done only 
35, ! “ '“bsed that coal is a national asset da 

Issct w55" ° 5“ *1“^- anii *” “ ls *" 

■tv"? <* reproduced. Once lost, it is 
mstfe e« Hm dmetensne and the importance 
5S “ ““jssar, that the esplotation of Indian 

tfttsS™ 011 ? fIndian coal also implies that every 
nEli enCIgytbat h Can i it must be 

ob a nd, or every b.t of byproduct that it can yield 
must be recovered from it in the interest of the future 
c6un “7- ne present wasteful method of 
mg Aeiefote > ^ changed. Dr. 
C ttCT i'- f ot ^mplc, calculates the toss involved 
, * N ‘ N> Cbttet i i : Proceedings of Indian Science Congress 
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in the production of Soft Coke in India (about i million 
toes yearly) as follows 

i million tons of Soft Coke result in the loss of 
o*7j million gallons of motor spirit 


3 ‘i 

„ „ light oils 

3 ‘° „ 

„ ,, lubricating oils 

075 „ 

„ „ Carbolic acid and Creo- 


sote oil 


10,500 tons of ammonia sulphate 

ij.000 j, ,, residual pitch * 

7.5 billion cubic feet of rich gas from which 50 
million horsepower can be developed. 

The First Plan made a number of specific recom- 
mendations regarding coal 

(i) Adoption of measures for conservation of metal- 
lurgical coal, restriction of output and unforccment of 
washing and blending and of stowing for conservation.- 

(ii) Detailed mapping of important coalfields’ and 
assessment of reserve of material suitable for stowing ; 

(iii) Evolving a scientific classification for coal 
based on calorific value ash and moisture contents and 
coking property ; 

(iv) Stepping up of production from outlying field ; 

(v) Research for washing, blending and carboni- 
zation of coal ; 

(vi) Legislation for the enforcement of stowing for 
conservation, washing and blending, consolidation of 
cesses ; 

(vii) Extension of use of. Soft Coke for domestic 
purposes with a view to conserving cow-dung for 
manurial purposes. 
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Since the First Plan was set into implementation 
the following actions have been taken on the above 
recommendations 

(i) With the passing of the Coal Mines (Conser- 
vation and Safety) Act, xcjja, a positive step was taken 
for the conservation of metallurgical coal. The pro- 
duction of coking coal was pegged from 1952. The 
following table shows the pegged limits and the actual 
production of coking coal during the last four 
years 


Yeats 

Selected Grades 
Pegged Production 
Limits 

Grades land II 
Pegged Production 
Limits 

1951 

7'9° 

77° 

- 

6*4 

>95) 

7’4° 

7**7 

6'4° 

6-6 

>954 

7'4<> 

7‘» 

6'4o 

6*4 

>955 

7)o 

Tjo 

700 

€•) 


(2) Resurvey of Raniganj, jharia and Bokato Coal- 
fields has indicated substantially larger reserves of coal 
in these fields. Karanpura coalfield has revealed the 
existence of many new coal seams while Jhilimilli coal- 
field is expected to contain coking coal. 

(3) In the interest of conservation and having 
regard to the need to supply coal of fairly uniform, 
quality to the steel industry, the Coal washeries com- 
mittee recommended the following measures. 

(a) All metallurgical coal down to the grate II should 
be washed ; (b) The average cost of washing should 
be made good to the collieries through either revision 
of prices or a negotiated price for washed coal ; (c) 
washeries may be set up. 
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There arc already three washeties in the private 
sector at jamadoba, west Bokato and Lodna collieries 
which supply washed coal to Tata Company and the 
Indian Iron and Steel Co., One more washerv is to be 
set up at Bokaro/Kargali with a capacity for washing 
million tons of coal per annum. This washed 
coal will be supplied to Rourkela and Bhilai Steel 
Plants. One washerv is also to be set up at Durgapur. 

Coal Trade 

India has a very limited home market for coal. 
Ceylon, Burma and the Far Eastern countries are the 
only important markets outside India. Our export 
trade in coal is, therefore, insignificant. The five- 
yearly average, from 1935-36 to 1939-40, came to 
about 1,164,000 tons. This was only about 4% of our 
total output of coal then. Even this figure is, how- 
ever, better than the j-yearly average of 1929-30 1933- 
34 which was only 492,000 tons. In recent years the 
exports of Indian coal have been as follows 

Coal Exports 



1917 4s| l949-5oj 1951-52 

1952-S3jl P53-54 

1954-55 

1955-56 

Quantity 
(In '0C.0 Ton) 

4,8 | 12 j 28 0 

26,6 j 

n.s i 

| 16.2 

11.8 

Value 

(In ctorc6 of i 

ns.) 

1.5 | 12 j 9.5 

10,0 

4.1 

4.5 

3.2 


The high cost of land transport which our coal 
must bear, "if it is to be exported ; and the general in- 
dustrial backwardness of our neighbouring countries, 
which limits the demand for our coal, arc , some of 
the factors in our backward foreign trade in coal. 
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The largest market for out coal is. the home 
market. This market is, however, negligible. India 
is a hot country where die demand for domestic- 
heating, common in Europe or America, is not impor- 
tant. The backward industrial development of India 
is also a factor in this smallness of the market for coal 
in India. The result is that the per-hcad consumption 
of coal in India in normal years in not even one-thir- 
tieth of that even in such a country as Canada. The 
following table gives the per-head consumption of 
coai before the war 


Great Britain 

5-9 tons 

Belgium ... 

U.S.A. ... 

}’9 » 

... ... J'J t> 

Canada ... 

... ... 2'X » 

Germany ... 

... 2-0 „ 

India 

... ... o'oj ton 


About 40% of the coai produced is consumed by 
manufacturing industries and about 32% by railways. 
The backward state of our industries limits the pro- 
duction of our coal, because more coal" will be pro- 
duced if there is a demand for it. A profitable source 
of the demand is the domestic use of soft coke for 
•In 5956 the consumption of Indian coal in India was as 
follows 

Million Tons 

Railways ... ... ... f>*J 7 

Industries: 

lion and steel — — 3*3* 

Cotton ... ••• ••• i '& 1 

Bads — ••• *'*5 

Jute ... — — °'47 

Papa ... ... — 0*59 

Cement ... ... ... *7*" 

Engineering Works ... ... 075 

Dotnestkeokt ... ... s' 6 j 

Electric Supply Cos. ... ... yi7 
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cooking purposes. It has been noted that practically 
nine-tenth of our coal in inferior in quality from which 
only soft coke can be manufactured. This soft coke 
can be used best in our homes as domestic fuel, 
releasing the cow-dung which is a valuable Manure 
rather than fuel. We have also seen that the wood 
fuei is limited in supplies in India. It will, therefore, 
be best for the coal trade which can then give more 
employment for our railways which will get more 
business ; and for our agriculture which can get more 
cow-dung for manure, if we used more and more soft 
coke as fuel in the home. 


Owing to the efforts of the Indian Soft Coke 
Committee about 9 lakh tons of soft-cokc were sup- 
plied to the market in 1939 from the Bengal and 
Bihar coalfields. This amount rose to 13 lakh tons- 
in 193 a. In the opinion of this Committee if the 
railways charge lower rates on soft coke it can easily 
compete with wood and charcoal in cheapness. The 
use of soft cake increased from rr million tons m> 
1950 to about i-6 million tons in 1955-56* 


The inferior quality coal is not suited to the manu- 
facture of by-products. It is only from the coal from, 
which hard coke, suitable for smelting, is manufactured 
that some by-products are obtained at present. 1 hese 
by-products are coal-tar and ammonium sulphate, to 
former has a large market in Calcutta and the latter is 
mostly exported to Java. 

Unlike the coal in U. S. A. and Europe our coal 
occurs in regions which are not endowed with facilities 
of water transport which is the cheapest method 0 
transporting coal. There are no canals or _ navigable 
rivers in the chief coal-producing region of India. Ihe 
scarcity of even drinking water is a feature of these 
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regions which is a source of great inconvenience to the 
people working in the mines. 

Both in Raniganj and in jharia underground fitf s 
ate causing a great damage to the coal and ate a 
•cause of serious colliery accidents, apart from reduc- 
ing out resources in coal. Sand-stowing or filing 
the affected part of the mine with sand, is the best 
method recommended for putting out these fires- 
Owing to the expense involved, however, our mine, 
owners are seldom willing to follow the practice. 
They generally seal the portion of the mine which 
is affected by underground fire and stop work if 
that section. 

In November, 19351, however, the Coal Mines 
Stowing Board was constituted by the Government 
for the putpose of putting out these underground 
fires. The activities of the board ate financed from 
the proceeds of an excise duty levied on coal raised 
:fcotn mines in India, except those in Assam. 

As coal is by for the most important and the 
cheapest fuel, it goes without saying, therefore, that 
the modern industrial development cannot take place 
■without coal. Coal is needed fot manufacturing arma- 
ments and munitions, battleships, tanks, guns, machine- 
guns, aeroplanes, bombs, and shells, which must 
"be manufactured for' the modern war and various 
types of heavy machines. AH this cannot be done 
without coal.- For these manufactures raw materials 
and workers from dong or -short distances must be 
transported. Finished products must then be tracs- 
ported from rise factory to the field where they w!U 
be needed by the soldiers. -Most of this 1 transport 
•depends on coal 
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. Cod . mining is the most important branch of 
mining industry in the country, as will be seen from 
the number of persons employed in mining in 1955 
given in the following table 

Employment in Mines 


"Minerals 

Total No. employed 

Coal 

S'!'.'?! 

Mica 

M.S71 

Manganese 

I10 P 8(J9 

Iron Ore 

J«,59<5 

Gold 

Z2,884 

Limestone 

I7»)48 

Others 

)6,toj 


Total 593,868 


PirrnoLEUM 


India’s position is even worse in petroleum resour- 
ces than in coaL Petroleum is becoming more and 
more popular every day owing to its portability and 
the fact that there is no wastage in its use; it is used 
tip even to the last drop. The popularity' of motor 
transport in India, which is a country of long roads, is 
halting the deficiency of petroleum more and more felt. 
Petroleum is found in India only in Assam. 

The. petroleum resources of India are confined to 
the system of folded rocks’ of the Arakan system on 
the cast, including Assam and extending into Burma 
and the oil-fields of Sumatra, Java and Borneo. These 
areas are the sites of ancient gulfs of the old sea 
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The belt of tertiary rocks extending & om ^ 
nottlveastera comer of Assam for about x8o *'• 
south and west shows frequent signs of oil, oe51 7 
always in association with. coal and sometimes asso- 
ciated with brine-springs. The series of eatth-fol s 
1 in which this comer of Assam occurs stretches soat - 
wards to Cachar, where oil springs ate also known, 
through Lushai hills into Arakan, In the samesyste 
of parallel folds occur the oilfields of the Atak*n 
coast on the one side, and those of the Irrawaddy 
valley on the other. 

Oil-springs are found in various parts of Assam? 
the most prominent Deing those at the southern foot o 
the Khasi and the Jaintia hills, and those appearing ^ 
the coal-bearing rocks in north-east Assam, specially m 
the Lakhimput district. The only marketable oil ou- 
tained comes from theLakhimpui district, where so- 
matic drilling is conducted at Digboi. The Digboi neio 
covets an area of 2} sq. miles. Here the irupo rtan 
oil centres are Digboi, Bappapaung and Haosap un f>* 
In the Surma valley some oil of poor quality is mm 
in Badarpur, Masimpur and Patharia. The Assam news 
are connected by railway and rivets. The total outpm 
for Assam was about 656 lakh gallons in 1948. T“ £ 
output has been increasing for some time past. The 
Assam oil is mostly ‘shale oil 1 , that is, it is obtain® 
from sand which is saturated with oil. The average 
depth ofwclls varies between 1,500 to 6,500 ft. 

The principal products of Assam are petrol, jute- 
batching oil, lubricating oils, paraffin wax and a comp 1 ' 
ratively low gade of kerosene suitable for ba z ® 1 
consumption. The paraffin wax is of excellent qua* 1 ? 
and is sold in the form, of candles or is exported* 0 
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Output of Digboi Refinery in 1 9 3 8 - 

(ijooo Gallons) 


Kerosene 

Batching and lubricating oil 

Spirit 

Wax 

Sundry oils 


23,196 

186 

12,993 

1,390 

3,646 


An uptodate refinery near Digboi has been establish- 
ed recently to distil the crude oil with a capacity of 0-42 
million tons per annum. 

India spends more than Rs. 73 crores worth of 
foreign exchange on the import of oil every year. 
India’s consumption of all mineral oil~kcrosene, 
motor spirit, aviation spirit, mobile and diesel oil— re- 
quire annual production of about 30 lakh tons of etude 
oil. Of this only 4 lakh tons of crude oil is produced 
from Digboi. Realising the importance of mineral 
oil in India’s developing economy, the Government of 
India invited a team of Soviet experts, an oil consultant 
from U. S. A and an eminent geologist from West Ger- 
many to advise them on the oil exploration programme. 
This body of experts recommended for oil exploration 
work in these areas: Jwalamukhiand neighbouring areas 
in the Punjab, Rajasthan, Ganga Valley, West Bengal, 
Orissa, Cambay, Kutch ana some area in Madras, 
Andhra and Kerala. A 30-crore scheme for research 
in all at these places has been approved for the Second 
Plan period. 

As a result of survey, in Assam the Naborkatiya 
field has been estimated to yield 2*3 million tons of 
crude oil a year for a period of 20 years and Moran 
field might also produce substantial quantities of oil. 
Deep drilling is expected to take place at Jwalamukhi, 
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Nurput, Dharamshala and Bilaspur in the Punjab, 
Jaisalmer in Rajasthan, Cambay in Bombay and Buio* 
wan in West Bengal. 

Oii exploration anywhere is full of uncertainties 
and risk. It is perhaps more so in India under tM 
existing conditions. Even the biggest oii comp8 nlcJ 
cany cat prospecting for 5 to 15 years before they 
abandon any area. In the II. S. A., only one out ol 
every 9 ‘wild cat’ wells, produced oils. Only on* 
out of 44 wells, finds an oilfield big enough to supply 
America oil for just 4 hours. The odds against finding 
a 50,000,000 barrel field arc 991 to 1. In fact, nobody' 
has yet been able to predict with certainty on under* 
ground reservoir for oil merely by surface prospecting' 
It is said, "Oil is where you find ; only drilling ^ 
tell.” 

Recently three oil refineries have been established 
in India of which two are at Ttombay near Bombay 
and one at Vishakhapatnam. The standard Vaccsfli 
refinery at Ttombay (which went into operation I Jtc 
in 1954) has a opacity of vi million tons and invokes 
a total capital investment of Rs. ^crates. The Bum 13- 
Shell refinery at Ttombay (which readied fall produc- 
tion by the middle of 195 5) has an installed capacity 0 ' 
about i million tons per annum and involves a capita* 
outlay ofRs.55 ctorcs. The third refinery is being 
set up at Vishakhapatnam by the Caltex Oil Refine 1 ?' 
Ltd. with a capacity of 0-675 million tons of etude °>i 
per annum and will involve a total capita! outlay or 
about Rs iz*j crorcs. 

As Indian production is too inadequate to meet th* 
growing requirements of the country, large quantities 
of mineral oil are imported from Iran, Bahrein Islands, 
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Saudi Arabia, U. S. A., Sumatra, and Singapore. The 
following table shows the imports of various types 
of oil. 


Imports of Oil (In Lakhs ofRs.) 



1950-51 

i 95 i -53 

1954-55 

Kerosene oil 

*,765 

2,185 

2,867 

Petroleum 

i >795 

M 9 * 

2,498 

Fuel oil 

1,180 

M 9 1 

1,915 

Lubricating oil 

6,j 

i, 3 ” 

870 


Hydro-Electricity 


The supplies of coal and oil fuels arc deficient in 
India, but there is onc^fucl joJLwhich. there Js-^n 
abundance. This fuel is hydro-dcctricity. Unfor- 
tunately^ it is very little harnessed in India, due largely 
to the industrial backwardness of the country. Heavy 
rainfall, rough topography to .cause _watci_io._fali, 
and a regular ana continuous, flow of. .water are the 
threc,im porta fit .^cographicaLrcquircments-for deve- 
loping hydro-electricity. Of these the first two are 
found over a large part of India, but as_regards.the 
thhd, India is .unfavourably., situated. The seasonal 
distribution of rain and its precariousness tend to 
make the flow of water in streams very irregular. 
This necessitates making of high masonry ..darns to 
create "artificial lakes to feed the power-house regu- 
larly. The cost of ihydfq^electyicity i$, ..therefore, 

higher in. India .than it is in most other countries. 
The prices of coal in India are so low that most 
towns find it cheaper to generate electricity with coal 
than with water. This is particularly so in the towns 
of northern India which are easily accessible and near 
the coalfields, 
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Electric Powers Generation in India 
and its Sources 


'948 

1949 

11950 

3951 

1952 

195? 

1954 

1960.61 


Steam % | 

Diesel % 

Hydro % 

Total 

Electricity 

Generated 

(millions 

o£K.W.A.) 

788 56 

853 i s 
1,004 59 

1,098 60 

1,176 n 

1,194 61 

1,491 «0 

107 8 

ji6 8 

149 9 
165 93 

170 85 

1 180 83 
210 83 

1 ?6o 63 

5 M 3 6 

5 59 3 

559 3 * 

575 3 1 

7 1 5 31 

73 i 5 T 
793 3 J 

2,160 36 

1,411 

M 37 

1,711 

1.835 

1 2,062 
i > 3°5 
M 94 
1 6,000 

4.575 

4 » 9°9 

1,107 

5,858 

6,120 

6,697 

7 , 5 00 
18,000 


In India, thc,cpmmcccial energy demand 

supplied by cqal,( 74 ,- 7 %).fo °f 

nxicity (11.858 “d power alcohol benzol (0 1%) during 

1954. 


’’in the hilly areas and in those parts of Decora 
'tableland which are far away from coal. ’ being 

•coal was very high and hydro-electriaty was, m 
•fore, cheaper. 


The late of power development in India at presenv 
is as follows * 


South India 
Bombay area 


Largely hydro-electric • 
Largely hydro-electric but 

h served to a limited extent 

by thermal power also. 


*India, i9}(5> p* 193 * 
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Bihar and Bengal coalfields Mainly thermal 
Central India (comprising") 

Andhra, Orissa and j- Mainly thermal 
Madhya Pradesh) J 

The Punjab and U. P. Mainly hydro-electric, 
partly thermal. 

The hydro-electric works of India can be divided 
into three classes 

(i) Those supplying larger industrial or commercial) ’ 
towns ; 

(a) Those connected with irrigation works ; and 

(•}) Those supplying the hill-stations. 

. W The examples of hydto-electric works supply- 
mg large industrial or commercial-towns are 

(i) Tbi Tata Hydro- Eltclric Works which have 
weir p owe r-houses near Poona and supply the city of 
Bombay, The water in the several lakes near Low- 
via. is harnessed and power transmitted to Bombay 
over a distance of ab out 70 miles by overhead wires. 
These lakes are shown in the accompanying map- 
There jK duec. power-houses at Khopoli, Bkivpury 
3 u^ v " a ' ^ a,a Hydro-Electric Power System 
sold itCjjyS about 990 millioa,units.o£ electricity for 
abo ut Rs. 50 lakhs. 

M Bombay there are three great hydro-electric 
works, ihejitst, _Lonivla.woxks are situated at the 
top of the Western Ghats where rain water is stored up 
in three Jakes— Lona via, Walwan and Shirvata from 
wnere it is conveyed by canals and pipelines fi> 
Knopola auhe Toot of the Ghats to generate ppwer. 

The Andhra_Valtey __ Power Co., is situated at 
Bhivpurt or S. Andhra, where rain water is stored by 
means of a dan across the river. 
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The third work lies to the south-east of Bombay 
on Nila Mula tiverT 

. Besides the above Stations, the Central Ry. ( owns 
a sma]L.power station at Chola4ake-in_the Western 
Ghats on_the jjihas river. The textile industry and’ 
the tovn of Bombay use. this j>ower,. Thana,_ Kalyan, 
and Poona aiso.get electricity from these stations. 



Fig. 47. Tata Hydro-Electric Works. 

(ii) The South I n djan_Hydto-Electtic Works, with 
their pivotiFTykara Works have an important signi- 
ficance in the economic life of the Madras Sta te 
a fidMysore. These parts of India atela Fawayrc- 
move jOrom coal. Most of the important towns 
ate situated inland, away from the coast. The prob- 
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lem of industrial fuel is, therefore, a serious one. 
Unlike Bombay, the industrial towns of the interior 
cannot import coaldieaply. The progress of industry 
■was, therefore, slow until the development of hydro- 
electricity solved this problem partly. Th e Pyfa ra 
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hy cctric works was developed in 1952 on. the 
1 t 5ra r * ve . c m district. Pykara is a house- 

hold word in Southern India, because it has brought 
prosperity to a Urge part of the country. The Pykara 
stte is one of the best for power development" in the 
world, the ultimate capacity is estimated to be 100,000 
H. P. Already with the completion of the present 
extensions the capacity of the plant is raised Jo 55,000 
H. P. The increase in the demand for power in the 
Tamil country compelled the Madras Government to 
provide urgently further storage at Mukurri, and addi- 
tional generating units. The increase in the demand 
for power was brought about generally by the rapid 
industrialisation of South India taking advantage of the 
availability of cheap electric power and particularly by 
the phenomenal development of the textile industry in 
Coimbatore. The power from Pykara is transmitted 
to Coimbatore, Erode, Tiruchuapoly, Negapatam, 
Madurai and Virudhnagar. 

According to the plans of the Government the 
Pykara, Mettur and Papanasam Hydro-Electric Jines 
have been interconnected to and from andectric, grid, 
because the development of textile and other mills at 
Mettur with the help of the power generated there 
from the river Cauveri, was much beyond expectation, 
^nd it became clear that Mettur will not be able to 
m ?£Lthc.jdcmand.without_assistancc from Pykara. 

This was especially so, because during the irriga- 
tion closure period, when water does not run in 
the . canals, the capacity of the Mettur Generating 
Station drops from “45,000 K. W. to 6,000 K. W. 
The extension of the Pykara works has' therefore, 
-been hastened. 

The Mettur Dam on R. Cauvery makes a lake 
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whose catchment area.is.about i6,ooo.sq^miles. The 
Mettur "power scheme piovides-the .districts .dSatan. 
Tirochirapoly , Tanjore, North and South Arcot and 
Chitmt-with energy. This scheme - is linked with 
Pykata works at Erode. 

In Madras there, is. another sche me on the Tamta- 
pamuiY.et.3t the foot-hills of-the Western Ghats above 
fapanasam in the Tinnevelly district .which supplies 
power, to. Tinnevelly, -Koilpatti, Madurai, Tensaki and. 
Rajpdayam. 

Madras has well developed the electricity services 
in its villages. In Madras the teitiLe.niills, cement 
factories, aluminium and steel works, paper mills, and 
railway workshops use hydro-electric power. 

(iii) Hie Smsamudram works were one of the 
first hydro-electric works to supply industrial power 
for use in the Kolar Gold Mines situated about 90 
miles away. Sivasamudtam supplies power to Ban- 
ga.ore and Mysore towns also. Near Mysore another 
dam lias been constructed at the Cauveri making a 
lake known as ‘‘Krishnaraja Sagar.” A small amount 
of power is generated at this dam and is used for 
working the sluice gates of the canals taken out for 
irrigation from this Sagar. This dam had been pro- 
jected by Tipu Sultan ; though it was not constructed 
in Ins time. Hie main purpose of Tipu’s project was 
irrigation. The idea of electricity was unknown then. 
The Jog fa Is in Mysore are also being harnessed for 
electricity. These falls have now been renamed as 
Mahatma Gandhi Mis. 

(iv) Alwaye in Travancore is another important 
centre for hydro-electric development in the south. 
The power 'Station is producing about 1,09,500 kw. 
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of its present production about 20,000 kw. ate 
being sent to places situated in the Madras State, 
Most of the power generated at Alwaye is used in 
industries. The following was the use of this power 
in 1950: — 


industries 61% 

Agriculture 13% 

Domestic 13% 

Miscellaneous 13% 


100% 

The various industries using this power were as 
follows : — 


Aluminium 

7,500 kw. 

Fertilizers 

4,000 „ 

Rayon 

2,000 „ 

Cement 

1,600 „ 

Tea 

3»4oo „ 


The above industries using the hydro-eicctticity 
of Alwaye are locatcd at Trichur, Ahvayc, Kottayam, 
Alkppy, QjHon, Trivandrum, and Shcncottal. 

(v). Outside the Peninsular India,' Mandi Hydro- 
Electric works near jogendranagar in the Simla Hills 
_ a tc important. The Mandi works were undertaken 
with very high hopes which have jiot been fulfilled. 
They supply power for lighting and domestic purposes 
to some of the towns in the Punjab. Kangra, Pathan- 
kot, Dhariwnl, Amritsar, Lahore, Moga, and Jullun- 
dhar, Gurdaspur, Gujranwaia, Simla, Ambala are the 
chief among these towns. The supply is to be extended 
to Saharanpur, Delhi, Meerut, and districts of Kama), 
t .‘nipat and Rohtak. 



270 ECONOMIC GEOGRAPHY Of INDIA 

The Mandi Hydro-Electric works have been start- 
ed chiefly to supply power from the Uhl river in the 
Mandi State. This river is a small one (its catchment 
area is only 147 sq. miles) but carries a very large 
amount of water. The course of the river has been 
changed by building a dam across it. The waters ^ 
impounded by the dam are then passed through a 
tunnel made in the opposite direction, This tunnel 
is 14,212 ft. lone. From this tunnel the waters am 
led by means of huge pipes to the electricity generat- 
ing works situated below in the plains near Jogendra- 
nagar. The water falls from a height of 2000 feet. 
The water, after its use in the works, is released for 
irrigating this plain. 

The power is transferred by means 0/ overhead 
wires through the hilly area of the Kangra Valley. 
Practically all the towns situated near the foot of the 
Himalayas in this section get power from these works. 
It will be seen from a map of India that most of the 
towns of the Punjab are situated in this region, 

The Railway Workshop at Moghulpura near 
Lahore is the most important industrial user of d ,c 
power from these works. 

The works are handicapped in being situated far 
away from the populated area of the Indo-Gangetic 
plains. The means of communication are difficult. 
The company had to finance the working of the 
Kangra Valley Railway which was built by the 
Government of India specially for die use of the 
works. This railway passes through the hilly area 'and 
is, therefore, very expensive to operate. The cost of 
transport on the material required by the works must, 
.. therefore, be very high. The Mandi State or the area 
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-round about, is not rich, in any kind of industrial raw 
material. The works cannot, therefore, supply power 
tto any industrial works near about. Their market 
is really hundreds of miles away. 

The Punjab, however, which is the chief market 
for the Mandi works, is situated very far from coal. 
"This fact alone makes it possible for the Mandi works 
lo carry on profitably. 

The Uhl river is producing now about 50,000 kw. 
The Punjab will get about 10,000 kw. more when (he 
.Nangal and Bhakra dams on the Sutlej are completed 
•in 1962. 

(vi) The Batamuila works in Kashmir must also be 
•noted. The waters of the Jhclum river enter a gorge 
I here and ate utilized for generating electricity. The 
[power is supplied to Srinagar and Batamuila. 

(a) The most important hydro-electric works 
'connected with irrigation works are those on the Upper 
•Ganga canal. The power is generated from several 
falls on the Ganga canal. The main power-house is 
at Bahadurabad, but the power generated at different 
•falls is connected to a grid which serves the towns of 
western U. P, The above map shows these falls and 
the towns served by the grid. The Power Stations 
are situated at Bahadurabad, Mohammadpur, Nirgajni, 
•Chitaura, Salwa, Bhola, Palra and Sumera. Two ther- 
mal stations have also been erected as stand-bys. The 
•Ganga canal system produces generally about 193 
million units of electricity every year. The area served 
is about 1600 sq. miles spread over fourteen districts 
•of U- P. There are about 95 towns receiving electricity 
from this system whose transmission lines run for morn 
ihan j 000 miles. The greatest importance of this grid 
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Sics in the fact that it enables extension of irrigation in 
certain areas which could not formerly be effectively 
served by the existing Anupshahr Branch of the Ganga 
canal. Water is now pumped into this branch from the 
Kalinadi with the help of hydro-electricity. A number 
of tubewclk h«ve been bored and are now worked 
with electricity to supply irrigation water to areas 
which could not be supplied with canal water, 

(}) Most of the hill-stations are situated in a region 
where water-fells are numerous, and the means or 
communication difficult, so that the transport of coal 
becomes expensive. These stations find it cheaper to 
develop hydro-elcctricity. Practically all the big hill- 
stations, therefore, developed their own power. 

Comparing the position of India with some of the 
countries of the West, it is clear that. the development 
of hydro-electricity here is insignificant* The ratio 
between the total water power developed in various 

♦Consumption of Electricity per head per year. 


Canada 

4,43 1 kwh, 

Norway 

Sweden 

Switzerland 

U.S.A. 

J><* 9 8 » 

England 

11,88 „ 

India 

„ 

Turkey 

49 

Japan 

64 i » 


The annual per capita consumption of electricity in India was 
vj'j kwh imjj 5, compared 107*1 kwh io 1940, Delhi with 
9 <)' 4 kwh had the highest annual perdpita consumption followed 
by Mysore 39'; kwh ; Bombay 55.0 kwh and Wen Bengal 53*8 
kwh. The States having the lowest per capita consumption were 
Orissa, 0*57 kwh ; Assam 074 kwh ; U. P, had only 774 kwh 

consumption. 
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countries and their estimates of water-power is like this t 
Russia, 34$; France 32%; Germany and Switzerland 
j4£ ; each; Norway 33%; Canada 34% ; Sweden 17 % 
U.S.A. 24% and India only 1$. This is but natural in the 
present state of industrial backwardness of the country. 
The basic importance of hydro-electricity for India 
must not, however, be lost sight of. Nature has not 
endowed us with abundant supplies of coal, but she 
has given us an abundance of ‘whits coal' whose sup- 
plies arc inexhaustible in contrast with the supplies of 
coal which diminish as they are used, 
v Bearing this fact in mind, and also that the 
development of hydro-electricity is inseparable from 
rite development of irrigation facilities of India, the 
Government has formulated a number of schemes 
for developing hydro-electricity in different parts of 
the country. The aggregate installed capacity in 19*5 
amounted only to 162,341 kwh ; by 1935 it increased 
to 900, 402 kwh. In 1955, the installed capacity was 
2,493,996 kwh. Bombay has the highest installed capa- 
city (600,587 kwh) followed by West Bengal (547,512 
kwh), U. P. (246, 591 kwh). The installed capacity in 
Assam is only 4,482 kwh while Madras has 241,570 
kwh. and Bihat 199,840 kwh and Mysore 178,283 kwh. 
At present all electricity produced in India is about 
7,500 million kwh. This amount is only about 3 per 
cent of the total potential resources of hydro-electricity 
in this country. The following table shows the recent 
progress in electricity from all sources in India : 

Electricity Generated in India _ 

1948-49 4,681 million kwh 

W J.948 „ „ 

i 9 J 2 *J 3 6,301 „ 5 , 

*953-54 6,697 „ „ 

1954-55 7,J« * » 
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The following table gives the distribution of ins- 
talled and developed hydro-electricity in India in 1954 ; 
Installed and Generated Electricity Supply in 
India 1954 



No. of 
Stations 

Installed 

Opacity 

(kwh.) 

Energy gene- 
rated (Total) 
in mill, kwh 

Per i,ooo of 
pop. kwh. 

Andhra 



I02'O 

4,975 

Assam 


4,482 

8-6 

*» 

Bihar 


199,840 

3I2‘1 

7,759 

Bombay 


600,387 


63.5,9 

Madras 

10 



24,633 

if. P. 



186 -S 

1,790 

Orissa 


7,936 

ir8 

807 

Punjab 

54 

75,717 

220-9 

17.47* 

U. P. 



620-9 

9,*»3 

W. Bengal 

}i 

547,5 14 

M6r3 

!»,S‘S 

J andK 

8 

6,921 

26-0 


■Kcraia 


77,6*3 

2J0-1 

26,946 

Mysore 


178,283 


72,7U 

Total India 

58} 

M55.99 5 

7.522-7 

30,7*7 


The richer areas in potential hydro-electricity have 
practically not tapped it. Assam, Orissa, Bihar and 
U. P. possessing more than one-half of the potential 
resources have practically not touched them. About 
80 per cent of the developed hydro-electric resources 
are in the Western Ghat mountains. _ Bombay, Madras, 
Mysore and Travancore draw their hydro-electricity 
practically entirely from these mountains. The 
total installed capacity of hydro-power in S. India is 
about 230,000 kw. although z million kw. can be 
made available. The reasons why the Western Ghats 
have been tapped for hydro-electricity to a larger extent 
than the Himalayas are as on the next page : 
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(i) The waterfalls situated in the Western Ghats 
arc easily accessible, so that materials and machinery 
for developing hydro-electricity an be taken to them 
easily, (a) The rainfall in the Western Ghats is heavy 
and, therefore, tlteie is no dearth of water foe generat- 
ing electricity. (}) The neighbourhood of the Western- 
Ghats is industrially much developed and, therefore, 
there is a large market for electricity there. (4) At 
the same time, this region lacks coal, The work of 
coal is, therefore, taken from running water. (5)- This 
region is a broken plateau where there are naturally 
many waterfalls. 

The power development during the past decade has 
proceeded in the direction of grid systems which catty 
power over long distances to serve extensive areas. The 
regional grids have been inter-connected with one 
another so as to provide an inter-change of power and 
for achieving improved efficiency and economy, reduc- 
tion in stand-by capacity and greater security of supply- 
The important examples of such interconnections m 
India are : 

(i) The Pykara, Mettur, Papansam and Madras City 
Schemes in Madras State; 

(ii) the two titlines between Madras and Kerala 
State systems ; 

(iii) the linking of Jog (Mysore) and Tungabhadra 
(Andhra) systems ; 

(iv) inter-connection of Nangal and Delhi power 
stations with a future possibility of connecting them 
with the western U. P. power system ■ and 

(v) inter-connection of D. V. C’s thermal and 
hydro stations in Bihar with the Calcutta City system. 
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Mtn-Ti-PirarosE Projects 

In post-Independence to, the Sw««Jw 
undertaken several power and itrg P thc 
hand for execution.^ The p^ojec s s0 jjllcd 

’Multipurpose Projects. These : pr 1 4 Apart 

because of the manifold benefits J J ' . £ 0| j 

from providing irrigation fact min bH)e fits they 
and commerical crops, the two generation of 

confer ate the control of floods and the genera > 

latge block of hydro-electric power Among the ^ 
benefits which accrue from such pro| p re5Sure 

lopment of internal navigation (which 
on railways), pisciculture, the pr f or 

water and the eventual development of the me 
the purposes of recreation. ut ; on 

At present, there are^rog=«und« ESS 
in different parts of the countrj . jects , Twelve 

purpose ; 140 irrigation and 43 P°T, p , 1 : or >. Of the 
of these ij; projects be Jtmed schemes 

■major’ schemes 6 are mul.i-pu p ■ pP theK Me J22 
and 3 irrigation schemes. I investigations are 

other schemes on which prelimi 1 which 
either in progress or have been competed 10u 

cannot be undertaken for want of to 

12 major projects has been es am an(J 5 j! the I22 

those of 141 projects as Rs. 15 
schemes Rs. 1,310 crores. million 

Evenmaflydtesepr^-a^fad- 
additional acres and generate *5 

“Edng ate - -timportammultiput- 

Project-in the Hooghly 


basin. 



278 


ECONOMIC GEQGRAPHT OF INDIA 


2> The Bhaka-Nangai Project of the Punjab. 

}. The Hirakud Project of the Orissa rirer 
system. 

4> The Tungbhadra Project of Krishna system. 

5- The Koshi Project of the Eastern Gangs basin, 
& The Rehand Project. 

1 ' 'Hie Machkund Project. 

8- The Karapara Project. 

?■ The Mayutakshi Project. 

10 • The Chambal Project. 


is *' Dlmc,d>1 Wley F “i Kl 

at dSiT ' t,0 “ S m , outl, ; ot ' F « it aims not only 
controlling^ 5° WC j ~ Jf i :o Providing inintion, 

“nafifrff? Weeing sAtific 

de P tempting actively the economic 

n f .u n tbc e j tIK ttoo toe improving navi- 
rllT?T™” ra ' Fd rnct, it aims to copy 
fc United S««rf'£; a7,fc? of 

tvas setup in 

(D.V.a!) 1 ” Ut ' : ( ,c lUtmocar Valley Sc eme 

ttol the^Damod!ir^ Cy ^.1°? i* intended to con- 
floods petiodifnl! mCI 3nd lts Vkotaiies whose 
S ,“" K image. I 

wtoSchk h wr“ of ^ sctiB "f«s ** 

the Pm f Hi7?r- °" ! ’ “ of tht *>“ 

Damodat itself TV ow a'vr, being built on the 
a!! the dams P* total &i ^s to be controlled by 

stored heWnd a ^°° .5*. ni ^ cs aft d the water to be 
stored behind them V1 fl be 4J ] akh actcfe , Thc 
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total hydel energy to be generated will be 2* Lakh 
K. W. plus 1 Lakh K. W. thermal. Besides these, a 

1.50.000 kw. thermal power station is set up as a 
stand-by for the hydro-stations. A network of canals 
sod transmission lines to distribute the water and the 
power produced is also to be constructed. 

Owing to the shortage of money, material, machi- 
nery, and men the scheme has been divided into 
two phases. The first phase on which work was 
started some years ago includes the construction of 
four dams at Ttkiya, Konar, Maithon and Vmbet Hill , 
a thermal station at Bokaro, a transmission system of 
470 miles, ati irrigation barrage at Durgapur and a 
network of canals in the lower valley to irrigate over 
a million acres of land in the districts of Burdwan, 
Hooghly, Bankura, and 24 Parganas. 

The Tilaiya dam is located on the Barakar river 
about no miles above its c onflue nce with the Damo- 
dar. The dam is 1147 ft. long with a maximum height 
oF 94 ft. above the bed level of the river. Its 26 sq. 
mile reservoir will impound about 320,000 acre ft. of 
water. This water will enable irrigation of nearly one 
lakh acres of land, /. e. 24,000 acres in the kljnrij and 

75.000 acres in the rabi seasons. 

The power plant consists of two sets of 2000 kw. 
each with provision for an addition of a third set 
at a later stage. Considerable progress has been 
made on this section of the project. The dam was 
completed in 1952. This power station serves 
Hazar'ibagh and Kodarma towns and the mica mines. 
Advance supply of electricity from the construction 
power-house at Tilaiya was given to promote load 
development in this area. 



2.8q ECONOMIC GEOGRAPHY OF INDIA 

The Konar dam on the Konar river is situated 
about 15 miles above its confluence with the Damodar 
river. The dam will be 12,700 ft. long and 160 ft. 
high. This dam is primarily intended to supply enough 
cooEng. water to flic Bokaro thermal station, and the 
generation of about 40,000 kw. of power and provide 
irrigation to 104,000 acres of land. It was completed 
in May 1954. 

The Maithon and Pmhet Hill dams are intended 
mainly for flood control. The former is located on 
the Batakat river and the latter on the Damodar, a 
few miles above the junction of the two rivers. The 
Maithon dam will be 1500 ft. long and 165 ft. high. 
The reservoir formed by this dam will have a con- 
trolled stotage capacity of over 11 lakh acre ft. and 
about three-fourth of this capacity is reserved for 
flood-control. The storage available at Maithon will 
enable 270,000 acres to be brought under perennial 
irrigation, The hydro-electric installation will have a 
total capacity of 60,000 kw. About 73% of the earth 
dam and 67% of the concrete dam were completed by 
Aug. 1955. 

The Pmkt Hr// dam will be 1800 ft. long and 
impound 12 lakh acre ft. of work. It will have a 
power-house with a capacity of 40,000 kw. Work re- 
garding stream flows, geological conditions, availability 
of construction materials and facilities are in progress. 
When completed the project will enable nearly 7 lakh 
acres of land to get irrigation. 

Most of the land to be irrigated undec the Damo- 
dar Valley scheme lies in the lower valley on both 
sides of tire Damodar river. Although rainfall is 
plentiful in diis region, agriculture suffers from a two- 
fold dancer— floods and failure nf rainfall at the 
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required time. With the construction of flood control! 
dams at Maithon and Panchct Hills this danger from 
floods will be eliminated and the stored water \vi!L 
ensure adequate supply during times of failure of 
rainfall. An irrigation barrage, 2,271 ft, long and 88- 
ft. high atDurgapur was commissioned by the President* 
on Aug. 9, 1955. It will divert the water into two maim 
irrigation canals on either bank and the water will be- 
fed to the fields through a network of canals totalling 
to nearly 1,552 miles in length. The net irrigable area 
is estimated at over ten lakh acres, two-thirds of whichi 
lie in the Burdwan district and a quarter in the Ho- 
oghly district. Nearly 8j miles out of 1552 miles oF 
these canals will be navigable. The left bank canal and 
its main branch is also designated to serve as a naviga- 
tion channel providing an alternative means of com- 
munication between the coal-fields and Calcutta. The- 
canal will have a minimum depth of 9 feet and will be- 
capable of accommodating two lines of barge traffic. 
This will go a long way in easing the heavy congestion 
on railways. 

The Bokaro power station is a thermal power 
station, The plants consist of three jo.ooo kvv. {/. <>■ 
1)0,000 kw. in all; turbo-alternators with six boilers* 
The boilers are designated to burn a low- quality coal! 
with an ash content as high as 27%. In future, as the- 
need arises one more machine capable of generating- 
another 50,000 kw. will be installed. It is the biggest 
power station in India.* The station is located just 
below the confluence of Konar and Bokaro rivers and 
ample supply of cooling water is assured by the Konar 
dam and also by a barrage across the river at the power 

* This station was commissioned on February 11 , J 9.53 by 
tbe Prime Minister. 
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station site. To keep down the cost of generation, 
•coal supply to the power station will. be from the 
•Corporation’s own mines and will be delivered through 
at 4| mile aerial ropeway. 

The need for the large thermal power-house at 
Jokaro arose to make up for the shortage of electri* 
city in dry season. In dry seasons more and mote 
water will be taken out from the canals for irrigation, 
leaving less water for producing electricity. 

The hydro-electric installations at the various dams 
and the Bokaro thermal power station of the Damodar 
"Valley Scheme will be linked by many transmission 
lines. Power will be distributed through an extensive 
network. The Loyabad-Sindri-Maithon section of the 
main transmission line (39 miles long) is nearly com- 
plete. These lines are being completed urgently to 
distribute in the coal-field area 22,500 kw. of power 
which is being obtained from the Sindri Fertilizer 
Factory Power Station. 

A special feature of the Damodar Valley Project 
is that benefits accrue as each component part is com- 
-pleted. _ Thus Tilaiya will provide water and assure 
foil irrigation of the area now served by the Anderson 
"Weir. With the completion of Konar there will be 
•sufficient water to put the whole of this area under 
Rabi. Power is already being supplied to the Chitta- 
ranjan locomotive Works and to the Kodarma Mica 
Mines. ^ It has been estimated that by 195 8 the Damo- 
dar region will require about 3 lakh kw. But it will 
take some time before the foil demand for power 
arises. The following map gives a rough idea of the 
project 

The D. V. C Scheme is estimated to cost Rs, 103.9) 
crorcs, It will give irrigational facilities to 10,25 kkh 
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acres of land and generate nearly 254,000 kwh on 
completion. 

a. The Bbakra-Ntmgtl Project 

Though conceived in 1909, it was not until 1946 
that this multipurpose project was undertaken. It 
consists of : 

(1) the Bhakra Dam-680 ft, high and 1700 ft. 
long and the width of base at its widest point is about 
1,100 ft,— across the River Sutlej at the site of 


DAMODAR VALLEY SCHEME 



X Dams 

(3 Proposed Irrigation 


Fig. jo. 

Bhakra Gorge, about 50 miies upstream in Arobala 
district of the Punjab. This dam will form a lake 5 
miles wide and 50 miles long— Govindsagar lake— the 
storage capacity of this reservoir is estimated to be 7.2 
million cu. ft. of which nearly 5.5 m. cu. ft. will be 
available for hydro-clectric power generation and irri- 
gation purposes every year. This dam would rank as 
the highest straightway gravity dam in the world. 
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Dating construction of the dam the river will be di- 
verted through two 50 ft. diameter diversion tunnels, 

oncon the right and the other on the left, going through 
hill sides. Each tunnel will be about a half-mile long. 

(2) The Nangal dam— has been made across the river 
at Nangal, about 8 miles down-stream from Bhflkta. 
This dam is a massive concrete weir 1,029 ft. long, 

400 ft, wide and with its deepest foundation going 

down to 50 ft. below die river bed. 

(}) The above will divert the river into the Nangal 
hydro-electric canal. This waterway is about 40 miles 
long and 28 ft. deep. It has been cemented through- 
out its length. The dam will serve as a balancing 
reservoir for taking up drily fluctuations from the 
Bbakra dam and for meeting drily and weekly load 
variations or power houses on the Nangal hydro-elec- 
tric canal. , 

(4) Two power houses— one at Ganguwal 12 miles 
away from Nangal and the other at Kotla— 6 miles off 
from Ganguwal. This system will supply power to 
Rupar, Ambala, Kamal, Panipat, Hissar, Bhivani, Roh- 
tak, Nabha, PatiaIa ; Fcrozpore, Faridkot, Kalka, Kasoli, 
Simla, -Jullundhar, Kapurthala, Dhilwan and 49 other 
small cities, On completion the electric power will 
be extended to Delhi, Gurgaon, Palwal and Rewari. 

The power also be used for tube-well irrigation 
and for railway electrification especially on the main 
line between Delhi and Amritsar. 

On completion the project will irrigate 5.6 million 
acres of land in the Punjab and Rajasthan and will 
generate 144,000 kw. of power. It will cost about 
158.35 crotes and is expected to be completed by i960. 
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, The Nangal dam, the Canal Regulator, the Nangal 
Hydel channel and the excavation of Bhakra canals have 
Been completed. The Nangal Power House ' no. t 
(48,000 kwh) was formally commissioned by the Presi- 
dent on January 2,1955. The excavation of canals in 
Rajasthan and the Punjab are in progress. 

3* The Hirakud Project 

In Orissa it is the first of a chain of three dams 
planned for the harnessing of the waters of the Mahanadi. 
At a point about 9 miles from Sambalpur, at Hira- 
kud, the first dam will be constructed on the Mahanadi. 
This dam is to be 3 miles long, flanked by 2 dykes 
6£ miles long on the right and 61 miles long on the left. 
This dam will be 195 ft. above the river-becl. This dam 
will be longest in the world and will form a 250 sq. miles 
lake with a storagecapacity of 67.5 lakh acre-feet of water. 
The area covered by the dam and the dykes comes 
to about 22 miles. There will be three flow-canals— 2 
from the left dyke and one from the right dyke. A 
powerhouse containing 4 units with the capacity of 
producing 123,000 kwh is under construction. 

The second dam on this rivet will be at Tikkarpara 
and the third at Naraj. Later on dams will be construct- 
ed _ on, the Ibb and Hand which are northern tribu- 
taries of Mahanadi ; and on the Tel river which is its 
southern tributary. 

This project is being executed by the central Govern- 
ment on behalf of the Government of Orissa. A 
good part of it has already been completed and. it 
, js believed that substantial acreage of land will receive! 
irrigation water from the dam. The ‘ powerhouse has 
•begun supplying power to a considerable extent. 

On completion jt will provide irrigation to 18 lakh 
acres of land, and provide 350,000 kw. of electricity 
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and also provide navigation facilities in Mahanadi— as 
the river will be deepened from Naraj up to 400 miles 
by 9 ft. so that sea-going vessels could reach the 

teriorpact of the valley. The project will cost about 

Es. 70.78 crores and is expected to be completed by 
1958-39 

The whole of the Mahanadi valley, particularly 
Sambalpur district, Sonepur state and the delta region 
will be specially benefited by these schemes. 

_ The following map shows the main features of the 
Hirakud Project. 
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district. This project will serve Madras and Hydera- 
bad. This is a joint undertaking of die Governments of" 
Hyderabad, Andhra and Mysore. It comprises a 
dam 7,942 ft, long and 160 ft. high. The dam was. 
inaugurated on July 1, 1953. The reservoir, which 
has a water spread of 133 sq. miles, will ultimately 
store 30 kkh acre-feet of water. The two canals on 
cither side will irrigate nearly 2*3 lakh acres in Mysore 
and Andhra and about 4'j lakh acres in Hyderabad. 
There will be two power stations on the Andhra-Mysore- 
sidc, onC'below the dam and the other at the end of a 
1 5-mile canal at Bubhasagaram. Initially the stations 
vill have two generating units of 9,000 kwh each. A 
hydro-electric station will be constructed below the- 
dam on the Hyderabad side also, where two generators. 
°f 9,000 kw. each will be installed in the first instance. 

The project will cost about 45 *i crores of rupees. 
On completion nearly 828,503 acres of land will be 
irrigated and, in total, about 63,000 kwh of power will! 
be generated, 

5 - Kosi Project 

Kosi is one of the most furious rivers in India, 
which has been destroying the entire economic 
structure of the areas which became victims of its 
spate every year. Hence, for taming this river and' 
protecting its valley from the floods a project was 
prepared in 1950 envisaging die construction of the 
project in seven stages at an estimated cost of Rs. 177“ 
crores.. This project is a multipurpose project for 
irrigation, power, navigation, flood control, silt control 
soil conservation, drainage, reclamation of water-logged! 
weas, malaria control, fish culture and recreation faci- 
lities. 

The construction of the embankments- was started I 
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in 1955. This project will comprise a dam abort, 
■750 ft. high across the Chatra Gorge in Nepal, to ? toK 
about 11 million acre feet of water. There will be two 
Manages on the Kosi : (i) the first one in Nepal, at 
.Hanuraan Nagar to control and stabilise the twer 
channel and will divert its supplies into two canals on 
•either side of the river. About a million acres will be 
irrigated by these two canals in Nepal, (ii) die second 
barrage will be near Nepal-Bibar border, where two 
•canals and the left and one on the right will be cons- 
tructed for irrigating over 2 million acres in the districts 
■of Purinea, Datbhanga and Muzaffarpui in Bihar. 

On its completion, irrigational facilities will be 
provided to nearly 14-26 lakh acres. The greater ad- 
vantage that is being envisaged from this project is that 
-about 75,000 cusecs of flood water would be diverted 
into old water-bed, thus, preventing the floods and 
protecting nearly 2,000 sq. miles of land. The power 
plant at the dam site will be capable of generating 
1.8 million, kw. of power. It is expected to be 
completed by 1965. 

><). Riband Valley Pnjut 

The work though contemplated as early as Decem- 
ber, 1947 was actually started only after October, I 9 J 1 ' 
'The project comprises of a concrete dam across the 
Rihand rivet at Pipri which will be 5,004 feet long and 
271 feet high with a storage capacity of about 
lakh acre-feet of water. The surface area of the W e 
created will be 180 sq. miles. 

(i) This Project will enable 4,000 tube-wells to 
function for irrigating 11 lakh acres of land in tf- ?■ 
and 5 lakh actes in Bihar; and 4,000 miles of pumped 
canals from the Gogn, Ganga and Jatmma rivers. 

(ii) Fish culture will be possible in the huge lake- 
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(lit) The canals will bring the unexplored region of 
the Sonc valley in touch with the Ganga. Large 
cargo vessels will fly between the Hooghly and the 

Hi hand. 

(iv) A powerhouse at the base of the dam will 
be designed to house 6 generating sets with the total 
installed capacity of 40,000 kw. 

(v) It is believed that after the power supply is 
started and large-scale industrial enterprises, such as 
production of aluminium, caustic soda, chlorine, paper, 
fertilizers, plastics and textiles, will find economic 
factors to be suitable in the neighbourhood of the 
Project area. 

(vi) Some sections of die railways will be electrified 
to save coal. The power raised from the water will 
result in the saving of 20,000 wagons of coal per year. 

(vii) It will encourage afforestation in Rewa and 
restoration in marginal lands besides reducing soil 
erosion and controlling the floods in the Rihand and 
the Sonc. This will cost nearly 4$ crorcs of rupees 
and is expected to be complete by 1961. 

7 * The Maciibmd Project 

Is a joint scheme of Andhra and Orissa, This hydro- 
electric scheme is designed to harness the waters of the 
river Machkund on the boundary between the two states. 
A 134-foot high and 1,300 ft. long storage dam has been 
constructed at Jalalpur on Machkund river to store 5.88 
lakh acre feet of water. The site of the power-house 
is at Duduma Falls, about 125 miles from Vishakha- 
patnam by road. There will be 3 generating units, 
each with a capacity of t /,ooo kw. Later on, three 
more units will be installed and the total power outpnt 
brought to 102,000 kw. The Project will cost about 

l 9 
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R$. 13*60 acres for generation only. One set was for- 
mally commissioned by the President in August, 1955* 
t Lthrapara hojid 

May be regarded as the first phase of the development 
of the Tapti Valley. The construction of a weir, 
2175 ft. long aad 4j 1 ft. high, on the rocky river bed 
near Kakrapara across R. Tapti. jo miles upstream of 
Surat, was completed in June, 1953. It has two canals, 
one on each side. The scheme is expected to irrigate 
about 6.52 hkh acres in Surat district and is expected 
to geaerate about 48,000 kw. of power. 

9. Mayuraksbi Pnjtd 

Undertaken by the West Bengal Government is 
mainly an irrigation project, though it also provides 
tot the installation of a 4,000 kw, hydro-electric plant. 
The power will be supplied to Birbhum and Murshidabad 
mstnets in West Bengal and Santhal Parganas in Bibat. 
The first stage of the Project was completed in 1951 
with the construction of diversion barrage at Tirpa'a 
near Suri in Bengal. The 113 ft. high and 2,067 ft. long 
Massonjote Dam was completed in June 1955, The 
canals on cither side will irrigate 6 lakh acres of land. 
A storage dap proposed for the Mayurakshi will have 
a capacity of 5 lakh acre feet of water and will provide 
rak irrigation to nearly 1 lakh acres. 

10. Tie Chanilial J>nj(ct 

Chambal is the largest river in M. B. & Rajasthan 
having us origin in die Vindhya range and falling 
into the lamuna after flowing for over 600 miles- 
The river has a fell of about 2400 ft. The river 
flows over rocky surface and its banks are 2 to 300 
ft. high. The river is 2500 ft. wide but at Chaw- 
tasigarh the gorge narrows down to s mere 600 ft> 
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This river has a total drainage area of 55,000 sq. miles. 
The dam sites have been selected at 3 places— below 
Chawrasigarh fort, above Chulia falls and above Kota 
city— for power development and for irrigation a barrage 
2000 ft. long will, be constructed. About two canals 
will be dug from above tire barrage, one on the left side 
towards Bundl, and the other on the right side through 
Kota to M. B. 6 miles downstream of Kotah, with 
canals commanding over a million acres of land and 
will produce about 4 lakh tons of foodgrains. 

The first dam named after Mahatma Gandhi is 
being constructed near Chawrasigarh. This Gandhi 
,Sagat Dam will be 1750 ft. long and zoo ft high above 
the bed of the river. It will hold about 7 million acre 
feet of water. The surface area of the lake would measure 
sq. miles. About 60,000 kws. of power will be gene- 
rated and this dam will cost io£ crores of Rs. and will be 
completed by 1960-61. Nearly 170 villages and 25,000 
people are likely to be' affected by this development. 

The second dam above the Chulia falls has been 
named the Rana Pratap Sagar Dam and the associated 
power project (the Bhupal Power Project). This dam 
will be 3,500 ft. long, and 90 ft. high above the 
average river bed. It will submerge about 60 sq. miles 
and will impound about 1.40 million acrc-feet of water. 
Water from this reservoir will be taken by means of 
two 15' diameter concrete conduits, 6800 ft. longtime a 
surge tank and thence through steel pen-stock pipes to 
the powerhouse about 3 miles above Bhainsrodgath. 
It will generate 90,000 kw. of power and will be ready 
by 1961-62. 

, The third dam will be known as Kotah Dam and 
will be built in the river gorge about 10 miles north 
°f Kota city. It will be 150 ft. high, 80 ft. wide and 
*8oo ft. long. It will generate 50,000 kw. of power. 
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The whole projcci will cost about Ks. <o crorc? in sh- 
out of which Ri. .jo crorcs will be shared he Central 
Government and R-._ 5 erares each by M.B. & Rajasthan 
Governments. It will provide water to over a million 
acres of land and will produce 4 lakh tons of fnodgrasns 
besides supplying an ultimate capacity of 2 iakh kw. of 
power. This power will 1 « supplied to Ssmbhaf Salt 
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Lakes, marble mines of Makrana, soap stone mines of 
Jaipur Bhiiwata ; and to Zawor mines and cement 
factory of Lakheri and to cotton textile mills of Kota, 
Kishangarh Bhiiwata and Jaipur. 

The map on p. 292 shows the sites of important 
projects in India. 

Power in M. P. 

Madhya Pradesh is one of the richest states of 
Indian Republic in mineral resources, and yet it is one 
of the most backward in Power Development. Nature 
has endowed it with both basic and key materials such 
as iron, coal, bauxite, manganese, etc. Coal is found 
in abundance. The coal deposits of the state occur in 
three areas (1) the Pench-Kanhan Valley, approxi- 
mately 100 miles to the north of Nagpur, (ii)the 
Wardha basin, about 100 miles to the south of Nagpur, 
and (iii) the Chirimiri region in the eastern part of the 
state. These are at present being worked. The coal 
deposits found in the vicinity of Nagpur and Kamptec 
are yet to be worked. The State has an assured 
rainfall. Its river systems— the Narbada, the Tapti, the 
Mahanadi, the Wardha, the Wainganga, the Indravati — 
offer opportunities for multipurpose development yield- 
ing power and irrigation. 

But the pre-condition of any developmental plan is 
the availability of cheap power. The harnessing of the 
state river system could no doubt form the major 
sources of power-generation, but it is essentially a long- 
term measure. Large outlay is involved necessitating 
building up in advance a large electrical load and 
efforts to utilise any surplus power that may be there. 
Recent load surveys of Madhya Pradesh indicate a load 
potential of 2,40,000 kw. prospective and 1,29,000 kw. 
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fiffii by 1955 and 3,46,000 lew. prospective and 1,61,700 
tw. firm by i960. The load consists of textile mills, 
ginning and pressing of cotton, rice mills, oil mills, 
hydrogenation of oil industry, paper mills, cement 
mills, newsprint and paper mills, manganese mining, 
collieries, aluminium, and steel and other industries. 

But so fat the development of electric supply in the 
state has been very slow. Introduced first for public 
supply in • 1902 the total installed capacity of public 
supply undertakings in Madhya Pradesh up to 1938-39 
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was only 11,03 okw. Tin's was stepped up later for 
war-purposes during the period 1959-1944. The pre- 
sent capacity is 26,483 kw. The bulk of this is con- 
centrated at Nagpur, Jabalpur and Katni. The state 
as a whole, however, still remains badly power -starved, 
V !e total capacity of private-owned electricity installa- 
tions is 29,484 kw., making an over-all availability of 
power in the state to the extent of 55,969 kw. only. 
There is still a big gap between the supply and the de- 
mand forpower. This cannot continue without detriment 
to the economic and industrial progress of the state. 

As an immediate measure, therefore, Government 
decided to develop thermal power scheme and in 1945 
invited the eminent electrical engineer, Sir Henry 
Howard from Madras to formulate an appropriate 
plan. Some of his principal recommendations were as 
follows (r) to divide the state into five power-dis- 
tricts- Nagpur, Chanda, Akola, Jabalpur (northern) 
and Raipur. (2) A power system in each district based 
on existing loads from suitably located thermal stations 
in each district. (3) These to be inter-connected at 
future date by trunk mains and neighbouring systems 
across the state border. 

Accepting the recommendations in principle, the 
Government announced their decision in 1945 of 
establishing a central thermal electrical station near 
Nagpur with an installed capacity of 20,000 lew. capable 
of future expansion to 60,000 kw. 

As a pre-requisite for such a development was 
evolved a five-year development plan ending 1111952 
for providing the nucleus of a State electricity supply 
system to cover as wide an area as possible in the 
quickest possible time and ensure a reasonably cheap 
und abundant supply of electricity. For purposes of 
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power development M. P, is divided into t grid sy$- 
terns— southern, northern, and eastern. They aw ac 
the moment independent, each fed hr one or mow 
central thermal stations, to be later inter-connected 0)' 
provincial trunk mains, to the sources of \vaicr-po\vct 
potential and to neighbouring systems at smjc borders- 
work is in progress on all these schemes. Places not 
reached by the nucleus grid will be developed bv set- 
ting up small local thermal (diesel) generating prions 
and be later linked to the grid schemes. The atm here 
is to provide electricity to towns having a population of 
10,000 and over, and to as many of major villages as 
possible, in course of time. Besides, the Government 
have a scheme under consideration For intensive rural 
electrification in certain selected areas. 

The Khaperkheda station forms part of the sou- 
thern grid system. Situated on the right bank of the 
Kanban river approximately four miles from Kamptw 
and ten miles from Nagpur, it has direct rail connec- 
tion with die Pencil valley coal-fields in the north, and 
the Wardha basin in the south. Enough coal deposits 
exist in and around the site, working is not difficult 
and cost of coal will be cheap. Water in the river is 
plentiful and permits of enlarging the station to any 
reasonable degree. In such a set-up, the Khaperkheda 
station is designed to operate as a base, In planning 
the station the Government have also in view the 
growth of industries in the vicinity. They have, there- 
fore, provided for a planned township, 

With an operational capacity of 20,000 k\v. the load 
expectation within the next few years from the power 
station is 42,900 kw. When it starts functioning, jrfi 
new towns will, for the first time, begin to receive 
electricity ; n out of the 16 electric supply companies 
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in the areas served by the _ station will have stopped 
generation although continuing as distributing units 
out of the 9 textile mills within its range, 4™ 
u,ooo kw. and approximately 1000 H. P. requirement 
will be changed over to tire grid supply and all the 44 
private generating stations in the coal-fields with an 
installed capacity of 3,200 kw. and the new major 
mines not yet electrified requiting another 2,000 kw- 
(practically all the Pencil fields and Wardha basin) will' 
begin to be fed by this central station. 


The station is expected to rationalise the poster 
situation in the state. Together with the ptojee e 
station in the Chanda-Ballarshah power district and 
the Station at Chandni to which it will be inter-con- 
nected, Khaperkheda will nuke available an econo- 
mical and widespread supply of electricity in tot ; Nag- 
pur and Bcrar divisions o- in other words, the sou- 
thern and western parts of the state. Power-feeders, 
take off from tile station in all the four directions to 
Pencil Valley in the north ; to Ako a, .west Be™ “d 
Nitnat in the west (in association with Chandm station),, 
to Ballacshah in the south branching from Wardna , 
and to the manganese belt in the east which w ill in- 
comae of time extend to the Balaghat-Balhat pUteau 
and the Bhandata district. .The mining Mid textile 

industries and the electric supply companies have al- 
ready taken advantage of it and are fast en cr g 
contracts for supply from the Government grin. m 
fact, the entire capacity of the Khaperkheda . 
already fully booked. 

The towns that will receive electricity supply for 
the first time from the station are Ramtek, turn at, 
Bhandara, Kamptce-Kanhan, Warqra, 
pur, Pulgaon, Dhamangaon, Badnera, aIu p 
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Achalput, Saoner, Khapa, Sausai and jamai-Parasia. 
An extension of die supply to the rural parts imme- 
•diately in the Saoner Katol-Warud area is under active 
■consideration. The Government grid scheme is in- 
tended to supply electricity by and by to all rural 
•areas on a planned development in zones of 20-mile 
■radius around each main sub-station location. 

Power Development under the Plans 
The total river water resources in India were com- 
•puted a few years ago at 1,356 million acre feet. Of 
this volume of water only 76 million acre feet (5.6%) * s 
at present being utilised for the purpose of irrigation and 
water-power generation and the remaining 94,4% runs to 
waste, causing untold damage before it enters the sea. 


Water Resorcesqf India 
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Theposition in regard to utilization of water re- 
sources in the important river basins will be as set out 
below ; 


Additional Additional 
Estimated Utiliza- Utilization by Utilization by 
Rivet Average tionup Projects enter- Projects enter- 

System flow to 1 c>ji ed in I Plan ed in II Plan 


"Indus 

Ganga 

Brahamputta 

Godavari 

Mahanadi 

Krishna 

Narmada 

Tapti 

_Cauvcri 


(Figures in million aae-fcet) 


168 

8.0 

n.o 

1.2 

400 

zo.o 

4I 'J 

14.5 

300 

Nil 

Nil 

Nil 

84 

12.0 

1.0 

i -5 

84 

0.6 

T0.5 

0.2 

50 

9 -z 

ij.G 

2.6 

3 * 

0.2 

Nil 

10.1 

»7 

0.2 

0.7 


12 

8.0 

A-J .. 

0.6 


Attempts have been made to make assessment of 
die hydro-electric potential in the country. It has been 
estimated that the total hydro-clcctric potential, which 
R might be possible to develop from various likely 
sites, is about 35 million kw. This includes about 4 
million kw. from the west flowing rivers, and about 
7 million kw. from the east flowing rivers of the 
southern region, about four million kw. from the 
Narmada, Tapti, Mahanadi, Brahmtni and Baitami 
basins in the central region and about 20 million kw. 
from Ganga, Brahmaputra, Indus and other Himalayan 
livers in the northern and north-eastern regions. 


At the beginning of the First Plan, the total installed 
capacity of the power-generating plants amounted only 
to 2.3 million kw. This capacity increased by 1.1 
million kw, to 3.4 million kw. at the end of the Plan, 
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i. (. there had been an increase of 48 % in the installed, 
capacity. _ The principal power schemes completed and 
brought into service during the First Plan arc 


Nangal (Punjab) 48,000 kw. 

Bokato (Bihar) 150,000 „ 

Chola (Kalyan, Bombay) 54000 „ 

Khaperkheda (M, P.) 50,000 „ 

Moyar (Madras) 56,000 „ 

Madras City Plant Extensions (Madras) 50,000 ,, 

Macbkund (Andhra and Orissa) 54,000 » 

Pathci(U.P.) 15,600 „ 

Satda (U. P.) 27,600 ,, 

ScQgulasn (Kerala) 48,500 „ 

Jag (Madras) 72,000 » 


In addition, considerable progress has been made on. 
a number of major projects which will be completed 
during the Second Plan. 

In order to meet the demand of the new industries 
and the normal load growth and expansion of the 
existing power systems, it has been decided to raise 
the installed capacity in the country to 6.9 million kw. 
representing over a 10 0% increase in the generating 
capacity at the end of the First Plan— that is, there will 
be an additional generating capacity of 5.5 million kw< 
during the Second Plan. The power schemes for the 
Second Plan hare been co-ordinated with regional 
requirements and available resources. Of the 44 new 
power schemes, 10 will cost over Rs. 10 crores each; 4 
between Rs. 5 andRs. 10 crores; 18 between Rs. 1 and 
5 crores and 12 less than Rs. 1 crores. 25 are hydro- 
electric schemes, yielding ahout 2.2 million kw. and 19 
thermal stations yielding 1.5 million kw. 

The major continuing schemes are 
Tungabhadra, Hirakud (stage I), Koyna, Perifar 
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Omtru (stage I), Rihand, Damodar Valley Corporation 
and Cbambal (stage I.) Among the new schemes in- 
cluded in the Plan are Tawa (30,000 kw), Purnea (10,000 
kw), Chambal Stage II (19,000 kw), Umtra Stage II 
(5,000 kw), Kundah (180,000 kw), Matatila Hydel 
Scheme (ij,ooo kw), Durgapur Thermal Station 
(ij 0,000 kw), Bhadra (33,000 kw), and Sharavati 
(142,000 kw). 

As a result o£ the above programme, the per capi- 
ta consumption in the country is expected to increase 
to jo units in 1961 from 2 j units in 1955-56 and 14 
units in 1950-51. 

Broadly speaking, most of the electrical develop- 
ments in India has so far been limited to satisfying the 
needs of the urban areas. This has led to a lopsided 
development of our economy. It may be pointed out 
that 6 large cities— Bombay, Calcutta, Kanpur, Ahme- 
dabad, Madras and Delhi— account for 5 1 % of the 
country’s installed capacity and 54% of the generated 
energy. However, a few larger power systems serve 
the needs of rural areas also. Hitherto rural electri- 
fication has made headway only in the Punjab, Madras, 
Mysore, Kerala and U.P. 

There has been a marked increase in the number of 
towns and villages which are served with electric power 
as will be clear from the following table : — 


Population Range; 

! Total no. Ac- 
cording to 
1951 Census 

No. electriiied 
in March 
1936 

No. likely to 
be elctrified 
in March 1961 

over 700,000 

73 

74 

73 

50,00 to too, 000 

111 

in 

in 

ao,ooo to 50,000 

401 . 

566 

401 

10,000 to 20,000 

856 

350 

856 - 

5,000 to 10,000 

3,101 

1,200 

2,659 

Less than 5,000 

556,565' 

5,300 



5,61,107 

1 7,400 

18.000 - 
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It will be observed that during the First Plan period, 
the actual number of electrified villages with a p°P u “ 
lation of less than 5000 has increased from 2,792 . t0 
5,300. During the Second Plan, about 30,600 additio- 
nal towns and villages, of which 8,600 will have less 
than 5,000 population, arc programmed to be electrified, 
which will mean an increase of 340% over the present 
level. 


Our installed capacity of power plant will increase 
as follows (In million kw.) 

In March Much Match 


Hydro 

Steam 

Dicsd 


1951 1956 1961 

o.j6 0,96 }.of» 

1.00 I.JJ ' 2.<>J 

0.15 0.21 o-39 


1.71 2.7 2 5.94 

Die following table shows the consumption of 
power in India in 1950 and 1955 and also the estimat- 
ed consumption in i960 



Consump- %of 
tion kwh. the 
in millions To- 
tal 

Consump- % of 
tion kw. the 
in millions To- 
tal 

Estimated % of 
Consump- th c 
tion kv. To- 
rn millions til 
in 1961 

Domestic 



Soo 



Commercial 

! 


500 



Public Lis>litine 

60 


no 

1.6 ' 

2(0 t-i 

Industrial 

2,609 





Traction 




6.3 


! Irrigation 

1S2 

3-9 

260 



Water Power 

182 

44 

290 


57* 3-5 

Total 

4.1J6 

100.0 

7,coo 

100.0 : 

16,600 100.0 
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QUESTIONS 

i. How fat do yon think the power resources of India, 
to he sufficient for her industrial needs. 

i. What is the extent of coal resources in India ? Where 
arc the main deposits of coal in India found ? Why ? 

3 - What geographical or economic drawbacks has the- 
Indian coal industry to face ? What remedies can you suggest ? 

4- What is the extent of Petroleum resources in India ? 

J. Where is hydro-electricity developed in. India most? 
What factors favour it there ? 

6 . On what grounds will you recommend greater use of 
soft coke in Indian homes ? 

7 . Describe and explain the utilization of water-powers 
resources in India with special reference to the Punjab. 

8 . Describe the geographical factors involved, in the. use- 
of hydro-electric power in India. 
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INDUSTRIAL ORES 

RIctaliicorcs occupy tlic basic position in the eco- 
nomic life of the modem world. There arc numerous 
■uses to which the ores are put, but their greatest use 
•is in the manufacture of machinery without which the 
•wheels of the world cannot go ‘on. The ores are 
found associated with the oldest rocks of the world. 
Here in India the system of rocks named ''Dbumncf 
■is the most widely occurring of such rocks. It is 
probably of the same age as the Archaen rocks which 
are believed to be the first solidified crust of the earth. 
The Dharwar system of rocks carries the principal 
ore-deposits of India. This rock occurs mostly in the 
Peninsular pan of India. 

i. Iron 


Bihar, Orissa and Mysore are the only parts of 
India •m'whrch large quantities of iron-ore arc mined. 
Elsewhere, specially m Hyderabad and Madhya Pw- 
<M> small quantities are mined for use in indigenous 
iron works. The most important iron-ore area in 
£utfrrti aho ® ^ oxoio ° miles to the west 
B -^ at r a ? d 0llSSa > !mi COntliQS hrge 
Ac irJk^r ' tOD ‘ ore - The deposits occur 
Government Estate in tkSinghbhum 
■distJct and also m Keonjhar, Bonai and Mayurbhanj. 

f atc remarkable foe the enormous quantr- 
ties of extremely rich ore, which will one davun- 
Jtlfj ^ am^ the largest and the 

tichest in the world. The iron ore usuallv occurs 
at orneartthe tops of faifls, Nearjamdain the south 
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inBonaiand continues for a distance of about 30 
miles towards Gua. Running more or less parallel 
to this range, and possibly faulted from it, are other 
smaller ranges which contain good iton-ore. The 
main range rises some 1,500 ft. above the plain and 
the ore averages over 60% of iron for practically the 
whole length of it. To the east and west of these 
hill ranges, there are more irregular patches of ore 
occupying the tops of hills. Practically the whole 
of the ore is haematite and as far as is known, no 
quantity of magnetite occurs there. 

The minimum quantities of ore reserves averaging 
not less than <Jo% iron are estimated as follows 

Singhbhum District 1,047 Million Tons 

Keonjbar 588 „ „ 

Bonai 648 „ „ 

Mayurbhanj 18 „ „ 

According to latest estimates these figures have 
been revised and deposits amount to about 6,500 
million tons with a possible reserve of another 21,000 
million tons. 

The iron ores in India are of three major grades. 
Haematite, Magnetite, and Limonitic. 

(i) The Haematite ores, are at present worked 
in Siaghbhum, Ktonjhar and Mayurbhanj districts 
as well as^ in. the Bababudan hills of Mysore. They 
are rich in iron (fo to 69 p. c.) and include 
massive, hard and compact ores as well as shaly 
and powdery types. The powdery type is not being 
utilized at present but the mining concerns were 
aware of their high quality. All the deposits now 
being worked are on top of hills and ridges. 
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(ii) The Magnetite ores of igneous origin are found 
in S. E. Singhbhum and the adjacent parts of Mayor- 
bhanj. Our knowledge of tnese is not sufficiently- 
detailed for an estimate of the reserves, but it is 
stated that in one deposit at Kumardhubi about a 
million* tons of ore ate found at the surface. These 
magnetite ores ate particularly interesting because 
of their titanium, vanadium and chromium content. 

(iii) The Ironstone Shale group of the Raniganj coal- 
field, forming a stratigraphic unit between Barakar 
coal measures and the Raniganj coal measures, has 
a thickness of about 1,200 feet and stretches over a 
length of some 33 miles in an east-west direction. 
Sideritic iron ore occurs in these shales as numerous 
thin bands. These ores used to be worked near Kulti 
for feeding the blast furnaces of the Bengal Iron Co. 
up to about 1913. In that year they were replaced 
by much richer ores of Singhbhum obtained from 
quarries developed into limonite near the surface. 

In view of the fact that there are large reserves 
of excellent haematite available within short distances 
of the coal-fields, the ironstones of the Raniganj field 
are not likely to receive attention at present. 

The sedimentary iron ores in the Tertiary forma- 
tions are found in several places in Assam, in 
Darjeeling, Nairn Tal and Almora districts. 

Large deposits of laterites occur in many parts of 
the country, particularly in Madhya Pradesh, Bombay 
and Madras. Since better grades of iron ore are easily 
accessible in many parts of the country, the laterites 
ate not receiving attention. 

In Singhbhum district the iron-ore is mined in 
Kolhan where the important places are Pansira Buru, 
Gua, Buda Buru and Noamundt all in Kolhan estate. 
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The iron contents of the oics in this area _ are greater 
than those of Mayurhhanj. In Mayutbhanj the impor- 
tant places are Gurumahisani, Sulaipat and Badaffl- 
pahar. They contain large deposits of high grade 
iron ore. 

The Indian Iron Steel & Co. Ltd., with their works 
at Bumpur and Knlti and Tata Iron & Steel Co. Ltd., 
with their works at Jamshedpur, are the most impor- 
tant users of Indian iron-ore. The Indian Iron & 
Steel Co., Ltd., take their ore from the mines situated 
at Gua in Kolhan. A branch line of the Eastern Rty- 
arrics all the ore from these mines 

The Tata Iron & Steel Co. also possess rich ores 
in Kolhan and inKeonjhar. Keonjhat possesses two 
fields one in the Baiga Burn ridge and the other at 
die north-eastern part which is really a continuation 
ofNoamandi mine of Singhbhum. But prior to 19*0 
when Noamandi iron mine in Kolhan was opened, 
practically the whole of tbe supplies of iron-ore for 
the Tata came from their deposits in Mayurhhanj, 
which are neatest to the site of the work and to 
which the Railway runs a branch line, about 56 miles 
in length. The duee most important deposits of 
Mayutbhanj arc;— 

(1) Gurumahisani (Gummaishiai) ; 

(2) Okampad (Sulaipat), and 

(3) Badampahar. The ores here are of the 
same type as those of Singhbhum and 
Orissa. 

(1} The Gurumahisani hill mass, with its three 
prominent peaks and its numerous flanks and spurs, 
forms a conspicuous feature of the northern part, of 
Mayurhhanj. On the north side, the lower slopes of 
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the hill have now been worked oat and practically no 
ore remains below a height of about 400 feet above the 
plain level, but south of the main peak the ore is still 
unworked down to the foot of the hill. The average 
iron content of the Gurumahisani ore is 63 p. c. 



(a) The Okampad (Sulaipat) ore deposit is situated 
just west of the Khorkai river. Sulaipat ore is richer 
than Gurumahisani ore ; it has about 67% metal con- 
tent, The main ore body occurs on the top of the 
hill. 

(}) The Badampahar ore deposit is neither so large 
nor so rich in iron as the ores of Sulaipat ana Guru- 
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Kolhan, The ore occurs in thick bedded deposits 
of haematite, averaging well over 60 p. c. iron. The 
ore is found on two main parallel ridges rising; to a 
maximum height of about 1,000 ft above the railway 
level. The ore at the surface is either hard, massive 
Or laminated. Below 100 feet in depth it appears to 
be largely powdery ore at quite shallow depths. 

The Indian Iron Co. also draws its iron supplies 
now from Kolhan. The principal deposits are known 
as Pansira Burn and Buda Burn near Manhatpur 
station of the E. Ry. The total quantity of the ore in 
Pansira Buru has been estimated at io million tons, 
that is, more than that of Gurumahisani ; whilst the 
estimates for Buda Bum arc tremendous, about ijo 
million tons. The ore is generally a high grade 
haematite with an average content of 64 p. c. iron. 

In Mysore, the haematite ores of the Bababudan 

hills are the most abundant and are of good quality, 

but they vary considerably in their metal content and 
the amount of phosphorus they contain. The main 
source of the ore supply for the Bhadtavati Iron 
Works of Mysore is the Kemmangundi ore-field, about 
26 miles south of Bhadravati. The average analysis 
•of the high-grade ore gives 64% iron, but medium 
and low-grade ores vary from 53 to 58 p. c. iron. The 
reserves are estimated at 25 to 60 million tons. 

Rich ores occur in Madhya Pradesh and Madras, 
they are worked very little, being far away from coal. 
In the Drug district of Madhya Pradesh the ores, on 
account of their resistance to weathering agents, 
stand up as conspicuous hillocks in the general plain. 
The most remarkable is the ridge which includes the 
Dhali and Rajhara hills, extending for about 20 miles 
in a zigzag line, and rising to about 400 feet above 
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the general level of the fiat country around. In place 
thick masses of comparatively pure haematite at 
found. One such place is the Raj ham hill. It 
estimated that about 7^ million tons of ore, carrying 
about 67-5 p. c. of iron are found here. The quantity 
estimated is for the ore that is visible on the surface. 
There may be more in die depths not yet proved. 

In the Chanda District of M. P, the iron ore forms 
a hill three-eighths of a mile in lengthy 600 feet in 
breadth and 120 feet high. This hill is called thy 
Lonata hill. The average Lohara ore contains 61 to 
67 p- c. iron. 

The ore found in Madras (Bellary, Kurnool, Cudda- 
pah and Ch ittor districts) is different in kind from the 
one found in Orissa or M. P. This ore is magnetite. 
The principal occurrences arc those of (1) Godamalai, 
(2) Thalanialai-Kolimalai, (3) Singapati, (4) Thitta- 
malat, and (5) Kanjamalai. Tlid total quantity of ore 
here is considered to be ‘practically inexhaustible.’* 
The scarcity of fuel, however, makes it impossible to 
work these ores on a large scale. The quantity of ore 
has been estimated at 504 million tons at Salem- 
Trichmopoly ; $ million tons at ICumool and rjc> 
million tons at Sandur. 

Recently two large deposits of iron ore containing 
an estimated reserve of neatly 389 million tons of ore 
have been located in Andhra Pradesh. The deposits- 
which are available in the Guntur and Ncilore districts 
writ last some centuries. Of the total deposits, nearly 
290 million tons contain 33 to 37% of total iron in die 
rock. The remaining are of a lower grade with onlv 
ij per cent, 0 

‘Brochure on irotMw, Jtfg&lMbml Rmtncr Burns. 
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The Geological Survey of India have also discover- 
ed a new iron ore field in the former Plpsu State. 
Here the iron belt stretches to a distance of ai miles 
funning from Mahendtagarh to Chappra, Antari and 
Biharipur in the north-south direction. This area is 
expected to contain 20 lakh tons of iton ore. The 
G. S. I. is also of the view that in Dhanora-Dhancholi 
atca of Rajasthan the same quality of ore is expected 
to be available. Though this ore is suitable for steel 
waking, yet it is not sufficient in quantity to run an' 
iton steel industry of a substanti.l size. 

According to the recent investigations, of the iron' 
ore occurrences in parts of Guntur District, by the G.S.I. 
some valuable deposits of iron ore are found in Andhra. 
In the Ongole group arc included four deposits, namely, 
the Ongole beds, Konijcdu-Marlapadu beds, Pcma- 
mitta beds and Sanampadi beds. The first three depo- 
sits lie in Ongole taluka (Guntur District) and the last 
deposit lies in Kandukur taluka (Nellorc District). 

The reserves of iron ore estimated in the Ongole- 
group are given as below 

1. Ongole beds jj,ooo tons 

2. Konijedu-Marlapadu beds 

(South of eastern portion) 278,784,000 „ 

3. Pemamitta beds 12,890,000 „ 

4 - Sanampadi beds 990,000 „ 

Total 292,1795000 tons 

The magnetite quartz rock contains about 40 to jo 
pet cent silica and 33 to 37 per cent total iron ore. The 
ore is not suitable for direct smelting but is amenable* 
to benefication. 
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The following table gives the production of iron ore 

in India. 

Production of Iron ore (in thousand tons) 


States 15451 tjij 


Orissa: Keonjhat 562 1 ^ 

Mayurbhsnj Sod j ’ 

Biliac Singhbhun 1,364 1.918 

Mysore 32 77 

M.P. -8 


The total production of iron ore in 1955-56 in I n ^ a 
amounted to 46 lakh tons as compared to 29 lakh tons 
-in 1950. 

Reserves of Iron Ore 

India has got good reserves of iron ore in the 
■world, From the qualitative point of view, with an 
iron content ranging up to 68% or more they occupy 
a very high position in the world. Apart from this 
Tiigh metal percentage, these ores are also notable for 
■their lower sulphur coatent which never rises above 
0.6 per cent, Both in quality and quantity these ores 
are regarded as superior even to we great American 
occurrences of Minnesota, Wisconsin and Michigan* 
The ores in the iron-belt of Bihar and Orissa are 
estimated to be sufficient for a thousand years with a 
pig iron output of ij lakh tons annually. 

The table, onp. 315 giving the estimated poten- 
tial ore reserves in different countries will be found 
interesting. It shows how the resources of India ate 
■considerable* 


*U. N. A n World Iron Ore Resources, 1931. 
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Country 

Million 



Metric Tons 

content 

•Algeria 

44 


Br .zil 

108,07 


Cuba 

5,400 

56 

Canada 

7,000 


China 

I,Z1J 


Fr. West Africa 

2,600 


France 

J,* 7 6 


India 

102,72 


Germany 

840 


Sweden 

i,6oo 


Spain 

6jo 

35 

U. S. A, 

25,488 

3 <S 

U. K. 

918 


Venezuela 

940 

Ji 

According to 

Dr. Fox the reserves of different 

types of ote in India ate as follows 


Iron content Reserves in m. tons 

«°% 


3 , 34 i 

4 S- 6 % 


3,000 

Less than 45.6% 

1,500 

Total reserves 


7,841 m. tons 

The following table shows the reserves of iron ote 

tti India, having 

the metallic content of 60 per cent 

and over : — 



Region 

Estimates 

Probable 


ofG.S. I. 



(In million tons) 


I. Hatmatiie ore : 



1. Bibar & Orhta 



Singhbhum 



Keonjhar 

988 


Bonai 

648 


Mayurbhanj 

170 



27,00 

8,000 
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a. Madbja Predab 



Lohau 

2 0 


Pipalgaon 

Asoia-Divatgaon 

} 


Dalli-Rajhata Hills 

120 


Bailadila 

6 lt> 


P v ao Ghat 

74° 


Jabalpur 

55° 




rjjo 

5,000 

}. Et/ukj 



Gua-Ratnagiri 

4 . Andhra 

7 

43 


yhijm 

120 


6 .Staiur 

130 


Total Haematite ore 

45>5° 


11 Magneftlt : 



Madras-Andhra-Mysore 

435 

Bihar k Orissa 



Sinsbbhum & Mayuibhaoj 

2 

Palaroau 

Punjab 


*5 

Total Magnesite ore 


4&3 M 00 _. 

III I Jtmitie Spathic ons : 



K tt&ffB} Ctalpdi 


, 


Iron ore is exported special’y to japan, U. S.A* 
and U. K. The following table gives die expo® 
figures 


Export of Iron Ore 


Year 

Quantity 
(000 Tons) 

Value 

{Lakh ofRs.) 

JJtO-JI 

85 

22 

1951-5* 

280 

too 

1952^3 

Sit 

371 

1953-54 

1,262 

579 

1954-7J 

. 1 >003 

4*i 

195 5-5^ 


627 
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Manganese 

The. occurrence of manganese is widespread' all over 
the Peninsula. India’s position in respect of manganese 
production in the world is second only to that of Russia.* 
Our ores, which average 50 p. c. or more, are richer 
in manganese content than the Russian ores whose 
average is about 43 % ; Gold Coast, 41 to 50% ; and 
Brazil 33 to jo%. The prosperity of manganese min- 
ing is closely related to the production of steel, because 
die main use of the manganese ore is in that industry. 
India is not a large producer of steel and the manganese 
miner in India, therefore, has to look to the steel pro- 
ducer of Europe or America. The output from 1929 
to 1935 was 279 million tons of which 272 million tons 
was exported. In 1948 the production amounted to about 
I lakh tons only. In 1953, the production amounted 
to 8*9 lakh tons. Russia was able to outsell India. 
The production was distributed as follows. 

Manganese Output, 195 2 (000 tons) 


Madhya Pradesh . 749 


Balaghat 


398 


Bhandara 


167 


Nagpur 


149 


*The chief manganese 

producing countries (in 

000 metric ton 


[ 95 $ 

1950 

1954 

India 

31 J 

4*5 

*97 (> 9 !J) 

S. Africa 

48 

' 35 1 

• z86 

Gold Coast 

228 

576 

241 

U. S. A. 

13 

7 ° 

V 

Japan 

17 

'56 

67 

Brazil 

z 9 

86 

41 

Italy 

3 

5 

14 





Total \Corid 

7 J° 

1,720 

V 5 ° 



}l8 ECONOMIC GEOGRAPHY OF INDIA 

Orissa 308 

Keonjhar 219 

Madras (Andhra) * J 7J 

Vishakhapatnam 116 

Bombay 97 

Paachroahai 84 

Bihar 5 2 

Singhbhum ji 

Mysore 45 

Chitaldtug 18 

Tumkur 23 

Total India 14^ 

The manganese deposits ate in different parts of 
the Deccan as they are often associated with rocks of 
Dhatwar age. The most important ones arc 

(1) In Madhya Pradesh Seoni, Balaghat, Jabalpur 
Chhindwara and jhabna districts. 

(2) In Bombay state— Panch Mahals, Chliota Ude- 
pur. North Kanara, Ratnagiri, Bhandara, and Nagpur. 

(3) In Mysore— Chitaldtug, Kadur, Shimoga, Turn* 
kur, Bellary and Belgium. 

(4) In Madras— Sandui State 

{5) In Andhra— Vishakhapatnam 

(6) In Orissa— Gangpur and Keonjhar. 

(7) In Bihar— Singhbhum (Chaibasa) 

Besides these areas, manganese ore also occuts 
mixed with the laterire. 

In M. P, the Balaghat deposit is :j miles in length 
while the Maaegaon deposit attains a length of 
miles. The deposit extending through jamrapani, 
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Thirori and Fonia in the Balaghat district is known to 
run more or less continuously for a length of 6 miles. 
According to Dr. Fermor, these deposits are 45 to jo- 
fo in thickness. 


The reserves of manganese are by far the largest in 
the world. The total is estimated at 1,000 million tons 
of ferro-grade ore and 200 million tons of ore of lower- 
grade as will be clear from the following figures. 

Known Manganese of the World 
(in million short tons) 


High Grade Low Grade 

(Avenge 45%) (Average 25%), 


India 1,000 200 

Union of S. Africa jo — 

French Moracco jo 20 

Belgian Congo 10 20 

Ghanna (Gold Coast) 10 20 

Brazil jo — 

Cuba 4 S 

Other Areas i<> 27 


The figures of manganese reserves stand as under : 
Madhya Pradesh, too, 000, 000 tons ; Madras, Mysore 
2,500, 000 tons ; Orissa, 100,000 tons and Bombay 
5,000,000 tons. 


The iron ores and the manganese ores ate similar. 
There axe some ores in which the proportion of 
manganese is considerable. These ores ace called 
manganiferous iron ores. The dividing line between 
the manganiferous iron-ores and the manganese ores 
is now taken at 40 p. c. manganese content. In the 
U. S. A. this limit is at 35 p. c. only. Ores with less- 
than 5 p. c, manganese content are called iron ores. 
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India’s proportion of world production of the 
manganese has varied from time to time owing to the 
appearance of new producers. The following 
gives the proportion of India’s output to total world 
output. 


Period 

India’s share 

% 

World’s Annual 
Output 

(Million Torts). 

Quinquenamm-iyoj— 1 3 

41 l 

n 

„ During 1914—18 



„ 1919-24 

45 


„ 1924-28 

33 

1 s 

» 

11 


» 1955 

42 

n 

» 1959 

57 


.. 1950 

24 

17*2 

» '953 

32 



Most of the exports go to Great Britain. Other 
countries taking our manganese ore arc France, Japan. 
Belgium and 'Germany. During 1955-56 yi 
tons of manganese were exported as compared to 
8-2 lakh tons in 1950-51. It is largely exported 
through Vishakhapatnam, Bombay and Calcutta, 

There is a steady consumption of the manganese 
ore at the works of the three principal iron and steel 
• companies, not only for use in the steel furnaces and 
for the manufacture of ferro-manganese ; but also 
for addition to the blast furnace charge in the manu- 
facture of pig iron. The consumption in India f° c 
this purpose m 1 $ 54 was 43 thousand tons, or about 
one-tenth of the total Indian production. In 195 *, 
however, the Tatas alone used more than 75,000 tons. 

Manganese ore is a true “Jack-of-ali-trades” among 
industrial minerals. It is used in porcelain enamel. 
< dry batteries, building brick, glazed pottery, plastics, 
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colouring and decolouring glass, disinfectants -welding 
iod, chemicals, varnish and floor tile. The steel 
industry is, however, the largest consumer, taking 
more than 90 p. c. of the world output. 

Mica 

The chief mica-mining areas in India are those of 
Hazaribagh in Bihar 'and Nellore in Andhra. Mica 
has also been obtained from workings in the Eranial 
Taluk of Kerala, the Hassan district of Mysore and 
Ajmer and Udaipur districts in Rajasthan. 

The Mica Belt’ of Bihar obliquely traverses the 
districts of Gaya, Hazaribagh and Monghyr, along a 
strip about 12 miles broad and over 60 miles long. 
A large number of the more important workings 
are situated cither in, or near, Kodarma forest especi- 
ally at Kodarma, Domchanch, Giridih, Chakal, Dhaw, 
etc. By far the larger proportion of the Indian out- 
put of mica is obtained from the Bihar Mica Belt, 
although the mica is often commercially spoken of 
as ‘Bengal Mica’. All this mica is sent to Calcutta 
whence it is exported. 

The mica mines of the Nellore district of Andhra 
are situated on the eastern half of the Andhra coastal 
plain over a tract of country some 60 miles long and. 8 
to 10 miles broad. Andhra mica lias a characteristic- 
ally green colour. Most of the mines are situated 
in Rapur taluka. Here mica is raised by open quarry- 
ing at Gudar, Kavaii, Atmakur and Rapur. 

Workable deposits of mica have been located in 
Orissa in the districts of Ganjam, Koraput, Cuttack 
and Sambalpur, in Rajasthan in Udaipur (Bhilwara, 

21 



J22 


ECONOMIC GEOGRAPHr OF INDIA 


Shahpura, Took, Raipur, Rajnagat), Ajmer, Jaipur 
districts ; in Pnnaiut and Nayyoor in Kctaia. 

Mica both in Bihar and Andhra occurs in pegma- 
tites. The pegmatite veins are generally lenticular 
in shape and many have a maximum length of i,joo 
ft. with a maximum thickness of ioo ft. Mica 
occurs in rough crystals called ‘blocks’ or books, those 
measuring 15 ft. in length and 10 ft. in thickness 
arc known to occur. It bas been found that mica 
^presents about 6% of the total rock excavated, 
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■while mica of saleable quality after dressing represents 
only 1 per cent. The value of mica depends upon the 
size 01 books, perfection of cleavage, colour and 
clearness. 

Mica is used in a large number of industries, in 
medicinal preparations and for decorative and orna- 
mental purposes. It is now regarded as one of the 
chief strategic minerals. It enjoys certain special 
qualities like transparency, brcakability into thin films, 
flexibility, elasticity and resistance to heat. Hence, it 
is used in making lamp chimneys, fronts of stoves, 
furnaces, protective spectacles, fire proof points, patent 
foofing materials, in wireless telegraphy, radio com- 
munication, aeronautical engineering and motor trans- 
port. Ground mica is used as a lubricant. 

However, the chief use of mica is for electrical pur- 
poses as an insulator. Formerly only larger sizes of 
mica were in use, but during the war smaller sizes also 
became marketable. This is largely due to the deve- 
lopment of the micanitc industry. Micanite is really 
the built-up sheets of the smallest and thinnest films of 
mica which are cemented together with shellac dis- 
solved in spirit. The micanite sheets can be built to 
any size and thickness. They requite to be steamed, 
pressed and rolled, and then can be moulded to any 
desired shape. India has practically a monopoly of 
mica and shellac used in making micanite. And yet 
micanite is not manufactured in India for want of 
industrial development, especially that of electrical 
industry. 

Practically the whole of the mica produced here is 
exported to Great Britain, United States, Germany and 
France. 
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The exports mainly go through Calcutta, Madras, 
Vishakhapatnam and Bombay. The following table 
gives the mica exports from India (in ! ooo Cwts) 


1948-49 

340 

Valued at Rs. 

J93 lakhs 

ipjo-jt 

407 

„ 

2,000 „ 

I9JI-J2 

408 

» 

1,321 « 

1952-53 

284 

>, 

$01 » 

1953-54 

2 JJ 

,, 

800 „ 

1954-55 

373 

,, 

672 „ 

1955-56 

519 


837 - 


The financial turnover of the mica industry is 
small compared to major industries of India. It is 
concentrated in four or five districts in India, in 
Hazaribagh, Gaya andMonghyr in Bihar, in Nellorc 
and in Rajasthan. In Bihar is concentrated' the main 
source of mtamtt mica, so indispensable for electrical, 
auto and aero industty and which is the only raw 
material which was carried by air from India at a 
cost of about Rs. 4,000 per mauad during the First 
■World War. 

The workers employed in mining and manufactur- 
ing. of mica exceed over two lakhs all over ' India of 
which one lakh and a half is concentrated in' Bihar 
alone. The quality of mica mined from Bihar, as well 
as the unrivalled skill of Ac Bihar workers have placed 
the mica industry on a semi-monopolistic basis m the 
world. Although deposits in South Africa, Brazil, 
Canada and Russia have sought to undermine its posi- 
tion, yet predominance of the Indian mica industry si 
beyond question even now. 
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The output of Mica in 1952 was as follows 
Bihar • 1,12,400 cwt. 

Hazaribagh 87,000 

Gaya 22,000 

Monghyr 2,000 

Rajasthan 20,900 „ 

Mewat 19,000 

Jaipur 900, 

Andhra 13,000 „ 

Ndlotc 12,900 

Ajmer 4,400 „ 

Total India 1,52,000 „ 

In 1955, India produced 419 thousand cwts of mica 
valued at Rs. 792 lakhs. 

Copper 

Copper deposits occur, general ly, as lodes of copper 
sulphides with associated secondary corbonates and 
also as disseminations. The minerals are in the form 
of Sulphides (like chalcopyrite, chalckocite, botnite and 
tetrahedrite) and carbonates (like azurite and smalchite) 
etc. In India copper is mined in the form of chalcopy- 
rite. 

There arc evidences of copper having been mined 
in India in the past over a very large part. In the 
Singhbhum district of Bihar a copper bearing belt, 
marked out by old workings, persists for about 80 
miles, extending fromDuacparam on the Bahmini river 
in an easterly direction through Khatsawan and Sarai- 
kela into Dhalbhum, where it curves round to south- 
east, tunning through Rajdohaand MatigaratoBhatra- 
gora. The important portion of this belt occurs bet- 
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ween Rajdah and Badia, The copper _ ores in Indi* 
occur as indefinite lodes inter-bedded with other rocks. 
Sometimes the ore is collected into fairly well-defined 
bands, but very frequently it occurs in the form 
of grains so sparsely distributed through a consider- 
able thickness of hard rocks as to be unworkable. 
When concentrated into definite lodes, as at Matigara 
or Mosaboni, the ore may be of high grade. 

The most important copper works in India belong 
to the Indian Copper Corporation at Maubhandat, 
Ghatsila. This company converts into brass sheets 
with the help of zinc any copper that it cannot sell 
as ingots in India. 

Two parallel ore deposits have been developed in 
the Mosaboni mine. The grade of ore here varies 
from to j p. c. of copper. There is also a little 
production of Dhobani where a deposit parallel to 
that at Mosaboni is befog opened up. The proved 
resources of copper ore of Singhbhum district is esti- 
mated at 3.3 million tons. Here the ores are primarily 
chalcopyrite and secondary carbonates. 

Other important regions where occurrence of copper 
ore has recently been reported are Sikkim, Gathwal, 
Rajasthan and Andhra Pradesh. 

Best known deposit in Sikkim is Bhotang near 
Rangpo. At the Bhotang mine there is a load of 1°’ 
to ij’ thick containing ore on an average tenor of } 
to 4 per cent copper. Here several other’ prospective 
regions occur, e.g. Dikchu, Rohtak, Sirbong, Sisfli, 
Jugdum, etc. At Dikchu the load is 3 ft, in width and 
is traceable for 300 ft It contains 6*14% of copper. 

In U. P. in Garhwal district there are ore workings 
at Dhanpur and Pokhri but little information is avail- 
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able about the reserves as no prospecting has been 
done so far. 

In Rajasthan copper minerals are found in irregular 
■veins and stringers in highly deformed phylites in 
Khoh-Dariba area (in Alwar) . Tliis zone is roughly 
doo ft. in length, average width of 30' extending to a 
depth of 150' from surface. Here there are found ex- 
tensive old workings. There is another mineralized 
zone of over 15 miles in length in Khettiatea (in 
Jaipur), ore occurring in slates and schists. 

In Andhra, there are two prospective areas. They 
arc Agnigundala (9 miles north of Vinukon in Guntur 
Distt.) and Gani (in theKurnool Distt.). No syste- 
matic survey has yet been carried out so far. 

.India is not fortunately placed as regards the copper 
ore deposits since only one unit is producing, copper 
in India. The annual production of copper is about 
7,200 tons per annum while the country’s demand has 
been estimated between 25 to 30 thousand tons per 
annum distributed as : 12 to 15 thousand tons for electri- 
ctl cable and wire ; 8 thousand tons for utensils and 
hollow wire industry and 5 to 7 thousand tons for 
defence, railways, and other miscellaneous requirements. 
'Therefore, there is a very wide gap to be filled up. 

Following figures will indicate the production and 
import of copper in all forms during the last 5 years. 

Production and Import of Copper _ 


Year 

Production Imports 
(In Tons) 

Value in (crores 
of Rs.) 

1551-51 

7,039 

S. 7 S' 

1-95 

1952-55 

5,444 

20,590 


, =1955-54 

5,640 

8,532 


1954-55 

7 ,r 8 i . 

■ 26,979 


_T 95 S-?<S 

7,455 - 

18,122 
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Compared with world production of copper, Indian 
production is insignificant In 1953, the world pro- 
duction was 3,068,000 tons of which India produced 
only 8,332 tons. 

Hence we import large quantities of copper from 
U. S. A., Canada, Rhodesia, Japan and Portuguese 
East Africa. This imported copper is used' for high 
electrolytic materials, while the indigenous production 
is used in the manufacture of brass for utensil industry 
and other copper base alloys. 

The following table shows the production of copper 
semi-manufactures 


Name of Product 

Capaatyin 1936 
(000 tons) 

ijyt 

production 
X 953 *955 
(In Tons) 

Brass tods 

Copper rods 

1 5 , Mo 

440 

413 *45 

Arsenical copper 
rods 

i 

154. 

169 

105 103 

21 346 


Bauxite 




Out of the family of non-ferrous metals aluminium 
is the only metal which has extensive ore deposits in 
the country. According to Dr. Pox there are two 
mam classes of ores : (i) The Mediterranean type and 
the (ii) Indian type.* Commercial deposits of bauxite 
in India is the residual production of rock-weathcring 
*Ihe former class indudes bauxites of Spair>, France, Italy, 
Yugoslavia and Roumania. These ores sddoffic contain more 
thin 14 per cent of combined water, 

While the bauxites of America, Africa, India and Australia 
belong to the litter dass, they contain is to 30 per cent of 
combined water, 
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as well as by alteration of granite-gneiss, Vindhyan 
limestone and Vindhyan sandstone. 

In India there are four well-marked belts of bauxite 
deposits : (i) The first belt is connected with the 
Deccan Trap region of the Peninsular India. 

(a) In this belt the most important deposits of' 
bauxite occur in Bombay in Kolhapur and Halar 
district in Saurashtra. In Kolhapur it occurs in Dhan- 
garwadi hill. The reserves are estimated at 8-10 million- 
tops. Bauxite also occurs in Kapadvanj in the IChaira 
District ; in Thana District and in Satara, Surat, Poona- 
and Ratnagiri District besides Bhir, Rajpipla and Baroda* 

(b) In Madras the important deposits are situated' 
in Shevatoy hills in the Salem District. The total' 
reserves of all grades of bauxite in this region are es- 
timated at 7 million tons while the grade suitable for' 
manufacture of aluminium are estimated at 2 million 1 
tons. 

(c) In Mysore minor deposits of bauxite occur in 
Bababudan Hills. The bauxite deposits of Belgaum are- 
estimated to contain about 7 lakh tons. 

(ii) The second belt is represented by the region of 
numerous detached plateaux formed of the granite 
gneiss near Lohardaga in the Ranchi and Palamau- 
Districts of Bihar. The reserves of high grade ore are- 
estimated at about 10 million tons. 

Although some bauxite deposits occur in Korla Pat- 
in Kalahandi and Sambaiput districts of Orissa State,, 
the total reserves of quality suitable for aluminium 
manufacture are estimated at less than 4 lakh tons. 
According to Dr. Krishnan, a band of _y el low-coloured’ • 
bauxite of good quality having a vertical thickness of 
tj ft. and a horizontal extent of 450 to joo ft. occurs 
in latexite on the western flank of the Korlapat Hill. 
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(iii) The third belt is constituted by the group of 
bauxite deposits derived from the Vindhyan rocks in 
the neighbourhood of Katni. Next to Bihar, Madhya 
Pradesh contains the most extensive deposits of bauxite 
in Surguja, Raigarh and Biiaspur region, Balaghat and 
Kami areas in Jabalpur District. The total reserves 
of bauxite of grades suitable for manufacture of alu- 
minium metal in this State are estimated at about 7 
million eons. 

(iv) The fourth belt is represented by the diaspore 
•deposits occurring in Kashmir in Poonch and Riass 
areas. These deposits are diasporic in nature and ate 
very refractory and not easily soluble in caustic soda. 
The reserves are estimated at 2 million tons. 

Our total known reserves of bauxite arc estimated 
at 250 million tons of all grades. Of this high grade 
■reserves would amount to 35 million tons distributed 
as Madhya Pradesh, 15*10 million tons ; Eastern States, 
•8'j 8 m. tons ; Bihar j'23 m. tons; Bombay 3 '23 m. 
tons ; Madras, 2-00 ra. tons and Kashmir roo m. tow- 
Even at this estimate the aluminium industry with a 
•capacity of 30,000 tons per annum can be assured of a 
■supply for at least 150 years. These bauxite deposits, 
besides being large and of high quality, are also fairly 
•evenly distributed. Looking to the geological strata 
in the different parts of the country, there is also a 
■great possibility of more bauxite deposits being found 
and proved. 

There are two concerns which are producing 
aluminium in the country and their present installed 
capacity is about 7,300 tons per annum. As against 
this installed opacity, the quantum of demand for 
•aluminium in ali forms has been steadily rising, as will 
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be clear from the following tabic 


Year 

Production 

(In 

Consumption 

Tons) 

Quantity 
(In Tons) 

Imports 
Value 
(In crores 
of Rs) 

I 95 i* 5 * 

5,848 

15,188 

vs* 

3-17 

* 95 ** 5 } 

5,566 

9,689 

6,069 

2-41 

* 953*54 

}, 75 « 

9,102 

5,455 

z*8i 

* 954*55 

4,886 

17,856 

12,380 

3 '6 o 


7,**5 

15,15! 

*S,S °5 

477 


The current requirement of India in regard to 
aluminium in various forms is estimated at about 
aj ,ooo tons per year, and by the end of 1960-61, it 
will be 35 to 40 thousand tons. Thus, a wide gap 
has to be filled up. Therefore a target of 30,000 tons 
have been fixed for the Second Pian period. To 
achieve this production capacity, two licences have 
been given— one for installation of a new unit of 
10,000 tons at Hirakud and another for the expansion 
of the existing unit to 5,000 tons per annum. 

Lead. 

The important ore of lead is Galena (sulphide of 
lead) which contains about 86% of the metallic lead. 
Other lead ores are cerrusite (which is carbonate of 
lead) which contains about 77 % of the metallic con- 
tent and Angesite (the sulphate of lead) in which the 
metal content is 68%. 

Although a number of occurrences of lead have 
been reported as scattered in places like Hazaribagh 
tn Bihar, Gwalior, Datia and Dutg in Madhya Pradesh, 
Udaipur and Jaipur in Rajasthan, the only commer- 
cially workable deposits are in the Zawar mines near 
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Udaipur in Rajasthan. These deposits ate worked 
by rn/s. Metal Corporation of India, Ltd., who are 
separating the lead concentrate from the mixed ore. 
ihe statistics reveal that the possible reserves are 
about 400,000 tons of combined metallic zinc and 
lead form an equivalent of about 10 mi llion tons of 
ore of all grades (5 to u pet cent). The smelting and 

conversion are carried out at Tundoo in Bihar. The 

present position of lead in the country is about 2,400 
tons per year. 


Out annual demand appears to be of the ordet of 
to to u thousand tons, which is expected to increase 
to 20 thousand tons by the end of 10 60-61. There- 
tore m/s Metal Corporations are expanding the mining 
and are dressing facilities so that by the end of 1957 
they would be operating their lead smelter at an 
yeany capacity of 6,000 tons of yield. 

The following table gives the production, our import 
of and demand for the lead for the r ecent years 
~ "Production Demand Import Value"” 
(Tons) (Tons) 


Import Value 
Quantity (Incrores 
(tons) ofRs.) 


1951-52 x.ooo jTf 

I ’ n 4 4,464 5,350 0.66 

J 953'54 i >«45 9,267 7,422 O .o6 

J 954-55 *,Mi 12,058 ,0,177 1.42 

_L 95 H 6 2,143 15,417 n, 274 2.0- 

n( ItLi SUS* an , aU °y in 8 a 8 ent , an ingredien 
of manufactured goods, and an agent in industria 
operations, the range of lead’s usefulness is almos' 

"JiSS 

“ . , P”’ plmbmg materials d Ms . w re 
«al instalments ;in the office i 

“ ™ 1 machines ; in transportation 
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Urge quantities are required in the manufacture of 
automobiles, airplanes, locomotives, batteries, and 
electric wires. It is valuable in the building trade, 
communication by wire, the printing industry, the 
sportsman’s rifle and the chemical laboratory. In a 
word, after iron, it is the most commonly used mineral 
•due to its lightness, softness and maleabilily. It is a 
bad conductor of heat.” 

Zinc 

Zinc is a mixed ore containing lead and zinc. Its 
chief ore is zinc-sulphide. But it is also obtained from 
ealemine, zincite, wileraite and hemi-morphite. 

In India the known resources of zinc ore arc rather 
limited as there is only one commercially exploitable 
deposit in Zavar near Udaipur in Rajasthan. It is 
being worked by m/s. Metal Corporation of India 
Ltd. No zinc is being produced in the country at 
present and the zinc concentrates containing about 50 
to 54 per cent zinc is of the order of 5,800 tons. _ The 
Corporation is now installing more equipment in the 
ore dressing plant, and it is expected that they will be 
able to treat in their milling plant 500 tons of ore per 
day. The production of zinc concentrates during 
1955-56 are expected to be 12,000 tons. 

As there is no production of zinc in the country, all 
the requirements of the nation are met by imports ; 
which are shown in the. following table 


Year 

Imports 
(In Tons) 

Value (In Crores 
of Rs.) 

19 JX-U 

21,091 

7-35 

1952-53 


7*54 

*953-54 

29,776 

5-59 

*954-55 

44,493 


*955-56 

29 , 07 * 

4.15 
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Zinc is imported from Rhodesia, Australia, U. S. A. 
and Holland, 

Our present demand for zinc is of the order of 
about $5,000 to 40,000 tons a year and this demand 
is expected to rise to 50,000 tons by the end of 1960-61 
as more zinc will be required for galvanizing larger 
production of steel sheets. 

The Zinc Committee has, therefore, reported that 
India should have proved reserves of ores to mine 
continuously up to the extent of 1,000 tons per day for 
a reasonable number of years in order to be _ able to 
establish and feed smelter of an economic size. M/s 
Metal Corporation of India, Ltd., are implementing 
their programme to develop these mines so as to rah 
1,000 tons of ore a day which will be sufficient to feed 
a zinc refinery of 10 to u thousand tons per annum. 
This zinc refinery will come into operation by 1960*61 
to coincide with the availability of electric power from 
Chambal-Hydro electric scheme. 

Tin 

Tin ore occurs in the mineral Casscterite found in 
granitic rocks and occurrences were noted in Hazati- 
bagh, Gaya and Ranchi districts in Bihar. Pits were 
sunk, several decades ago, at Narungo to a depth of 
600 ft. but the tin values are stated to have decreased 
with depth and the deposits were not considered an 
economic proposition. Small ^mounts of tin ore arc 
found associated with Granite and Pegmatite at Chapa- 
tand, Seniratal and Chakkar-Bandha. Some work was 
done a few years ago on this deposit but the operation 
were not profitable. The deposits known so fat have 
not yielded sufficiently encouraging results, 

India is very deficient in tin and, therefore, every 
year we have to import k from Malaya, Singapore and 
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other countries. At present India ' consumes about 
4>°oo tons of tin and 12,000 tons of tin plate annually 
in the electrical goods industry, the metal container- 
industry and the pharmaceutical industry. The follow- 
ing table will give the imports of tin in all forms during 
recent years : — 


Year 

Imports 

Value (In Crorcs 


(In Tons) 

of Rs.) 

19JI-J2 

3*656 

4.89 

1952-53 

2,028 

2.49 

*<>53-54 

5.147 

z .90 

>954-55 

5.935 

3.82 

>9!5-j5 

3-9*5 

3-53 


Our demand is expected to be about 6 to 7 thousand 
tons by 1960-61, due to increased production of tin 
plates and copper-tin base alloys. 

Tin is of great use and is very largely employed in> 
a number of uses. “It accompanies man in cvery- 
walk of life literally from cradc to grave.., It is a 
necessary ingredient of soldier, and is a component of 
habit and most other anti-friction metals, without 
which manufacture and transportation would be im- 
possible. As foil, it wraps like the work-man’s 
tobacco and the school girls’ confections. It accounts, 
for rustle and lustre of silk so dear to feminine heart, „ 
while the tin dinner pail has a place in politics and is 
celebrated in song and story, Without humble tin- 
can the world could no longer be properly fed.” 

Antimony 

Antimony is a useful alloy for mixing with softer- 
metals. In India antimony deposits are found in 
Lahul and Kangra district in the Punjab. A consider-- 
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able quantin’ may also be obtained from the O'i^' 
drug district in Mysore. As no other workable deposits 
■have so fat been' discovered, India has to i®P 0It 
.large quantities of these ores from abroad. 

Hie installed capacity of the Unit— Star Meul 
Refinery, Bombay— which is producing antimony 15 
estimated at 1,000 tons per annum which is mote than 
sufficient to meet the present demand estimated s 
about 600 tons. By the end of 1960-61, as a result 0* 
increasing consumption the demand is expected to rise 
1 to 800 to 1,000 tons per annum. 


The following table shows the indigenous produc- 
tion, consumption and imports for recent years t— 



Salt 

The salt produced in India is obtained from two 
-main sources:© sea water; and (ii) brine in the 
lakes of inland drainage, especially the Sambhar lake- 
About two- thirds of the salt made in India is obtained 
from sea water, chiefly in Bombay and Madras ; very 
Tittle industrial use in made of Indian salt, as the pro- 
• duction of salt in India consists of the so-called 
•‘common salt’ and not of industrial salts. The only 
industrial salt produced in India is saltpetre coming 
•from Bihar and U.P. In 1950 we produced 7,o°° 
tons of saltpetre. Nearly the whole of the quantity 
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is exported to U. S. A." ; U. K. ; Mauritius ; China; 
Ceylon and Straits Settlement. A small quantity is 
used in Assam tea gardens. 

As the production of common salt and its com- 
merce have a great political significance fot the people 
of India— the famous Dandi March of Mahatma Gandhi 
is a landmark in the history of Indian freedom. We 
give -below a detailed account of the salt production - 
in India. 

Ideal conditions for salt-making are 

(i) Proximity to the sea to have easy access to 

brine, 

(ii) Scanty or no rainfall, 

(iii) Strong insolation, which in turn depends 
on cloudless skies, 

(iv) Moderate to strong winds, 

(v) Moderate to high air temperature with large 
deficiencies of moisture, 

(vi) Moderate to high evaporation which de- 
pends upon the foregoing factors. 

From this point of view the following ate suitable 
areas for salt-making in India : — . 

(i) The Saurashtra coast. 

(ii) Southern half of the Coromondal Coast, 
between Nagapatam and Cape Comorin ; 

' (iii) North Andhra— Madras Coast between 
Nellor and Gopalpur, 

(iv) The Shambhar Lake. 

_ The table* oq next page compares the climatic con- 
ditions found in the salt-making centres in th? above 
areas : 


^Scientific Notes, Met. Deptt.,Indu Vol. VI. igj5< 
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Annua! 

Asia 

No. of 
Rainy 
days 

Mean 

Air 

Temp. 

Mean 

Humidity 

1 Mm 
E- spot* 
lion 

Dwtka • 

Psmban ; 
Gopstpur 

W : 

1 } ^i 

44-95’ 

20 

to 

78 

82 1 

80 i 

75 

! 75 

88'4« 

! 


Tie largest production of silt jo y, j s from * 
So 1 ”'?/ B ?"% Salt nob Jtlt in silt p»- 
toon. Most of the salt in Bombay is made by * 
<ll« solar twpomron of sea water. The fa®* 

Bhoya^BW BtJll inJ Mithopot 

“ »f the Golf of Con- 
O. t — and Okha m Saurashtra belong to the 
nM by it. The other sti 

; , c '. hVitliin tins arc situated the outer and 

T’”’ The Wtt teseiToic 
; from it the water flows 
1? SJ", 1 ““'■“dtbencc to die ctyutallising 
pans. The floors of the crystallising pans in Bomba)'. 

•afS'»P^& hn " b *t ,tvdld ,ni 

2 Af2 t”? 4 Si™ H» muddy colour to 

salt. After a few days when a la . b It 

» St*' 1 ’ has formed on the bed of pan. 
I““S I* “k» ? the pan. washed, allowed to 

““ H" p* b is 

tilled agsan with WKet and the ptocesstepeated. 
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The season of manufacture varies with the south- 
west monsoon, January to June being the normal 
period. 

A considerable proportion of the Bombay salt is 
Baragra of Rann salt, made from salt water derived 
from wells on the little Rann of Cutch. The largest 
works at the Rann are at Kharagoda and Kuda, There 
the salt water is obtained from circular wells about 9 
feet in diameter and about 18 to 30 feet deep. Here 
the saline content of the water is very high. The manu- 
facturing season here lasts from November to April, 

On the east coast, salt is manufactured in Madras 
and Andhra States from the district of Ganjam to 
Tuticorin in the extreme south. The salt works are 
at Nanpada, Pennuguduru, Madras, Cuddalore, 
Adirampatnam and Tuticorin. State much on the 
same lines as in Bombay. The sea water is usually 
brought from tidal backwaters through channel, from 
which it is baled into condensing beds. In some 
■works the pans arc irrigated several times before the 
'layer of salt crystals is removed, but the ‘single irri- 
gation’ system is the most common. ■ The season of 
manufacture varies according as the salt works are 
subject to the south-west or the north-east monsoon. 
In the northern districts, manufacture commences in 
January or February and continues till June or July, 
when the rains begin. In the South, manufacture 
commences later, in Match or April, and continues up 
to October or November. Madras salt is consumed 
locally, and some’ of it is exported to Ceylon. Some is 
also sent to Orissa, West Bengal, Mysore^ and Madhya 
Pradesh. 

The whole of the desert' region of Rajasthan is 
impregnated with salt from the coast of Cutch, north 
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and north-eastwards to the borders of- Delhi. In ’this 
area there are many temporary or permanent salt lakes 
as for example, the Saabhw and Didmtt, which are 
utilized for salt making ; while in other places sub-soil 
salt water is raised, as at Pucbbadra. Most of the salt 
in this region appears to be brought in as fine dust by 
the strong winds which blow from the south-west 
daring summer. These winds blow across the salt- 
incrusted Rann of Cutch, and carry away sea-spray 
and finely-powdered salt in large quantities into the 
heart of Rajasthan where it remains deposited until the 
monsoon brings enough rain to wash it into the small 
lakes in the areas of internal drainage. 

The Sambhar is the largest of these salt lakes and 
covers an area of about 90 square miles at its highest 
level, but dwindles, generally, to a small puddle by 
March or April. The mud forming the bed of the lake 
contains on an average about 5% of salt down to * 
depth of at least twelve feet. According to Christie thete 
are more than 55 million tons of salt in the upper 
12 feet of the silt. When the lake dries up, salt water 
contained in its day bed rises to the surface by capil- 
lary action and is evaporated there. 

A big dam has been built across the lake near the 
Sambhar town, and water from the main lake is pump- 
ed into a reservoir thus formed. From this reservoir 
it is transferred to smaller reservoirs and thence to 
evaporating pans. More than three-fourths of the 
Sambhar salt is consumed in.U.P. and Rajasthan, 
Tunjab, Delhi, and Madhya Pradesh. 

The largest production of salt in India is from the 
Sambhar Lake which yidds about 10,000,000 mds. of 
salt annually. 
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The total area of salt pans in India amounts to 
about 55,000 acres. These pans produced about 26 
lakh tons of salt in 1900. The consumption of salt in 
India is mainly for human food. A small amount is 
also given to animals. The use of salt for industrial 
purposes is negligible here owing to industrial 
backwardness. That is why the per head consumption 
of salt here in 1948 amounted to 8 lbs. as compared to 
the world’s average of 30 lbs. The following table 
shows the salt requirements in India : — 


Table and other household purposes 2.07 m. tons. 
Livestock and other agricultural uses 0.03 
Fish curing 0.0 1 

Dairy Products 0.01 

Hides and Leather 1 .07 

Industrial uses 0.31 


2,50 m. tons 

The amount of salt manufactured in India in recent 
years has been as follows 

1951 *95* i9J3 1954 1955 i95 6 

Lakh Mds. 744 77 861 739 811 889 

The Rock salt in India is now available only in the 
Mandi State in the Punjab, The salt is quarried at two 
localities— Drang and Guma, which arc 14 miles apart. 
The salt is of dark purplish colour and contains earthy 
impurities to an extent of about 25 per cent. 

Under the Second Plan, the target of salt produo 
tion has been kept at 1,000 lakh mds, per annum. 
The programme for the development of the salt indus- 
try in the private sector include - establishment of 
laboratories and model farms, improvement in brine 
supply channels, installation of plant and machinery. 
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In the public sector, the tock salt mines at Mandi are 
to be developed on scientific lines by sinking shafts, 
as a result of which salt production will increase to 4 
lakhmds. per annum as against 1,50,000 mds. at 
present. 

As there is surplus production of salt' in India, it 
is exported to Nepal, Indonesia, Japan, Malaya and 
Maldives. 

Gom 

India is very poor in precious ores. Silver is 


Kg. j S. Showing Gold Mbs near Mysore, 
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entirely absent, while* only a small amount of gold 
occurs in a corner of the Deccan - tableland. Practically 
all the gold mined in India comes from the Kolar field 
in Mysore. The quantity of gold produced increased 
from 9 ozs. in 1882 to 2.5 lakh ozs. in 1945 and 2,20, 
52* ozs. in 1954. In the Kolar field there is a single 
yein or reef averaging only some four feet in thickness 
in which gold occurs for a distance of about five 
miles. There are four mines in the state, pi%., Mysore, 
Nandydroog, Oregaum and Champion Reef. The 
deepest mines are Champion reef and Urigam which have 
each reached a depth of considerably over 9,000 feet 
measured vertically. This is the greatest depth of 
gold mine in the whole of the world. Owing to 
great depths the problem of ventilation is a serious 
one in these mines. The temperature in the lower 
workings range from 118 0 F. to 122 0 F. This depth 
is also responsible for the large number of accidents 
that occur in the mines owing to rock bursts. The 
mines are supplied with electricity from Siva Samudram 
on the Cauvery. 

The only other working mine— Hulti in Andhra— 
is of minor importance. Gold-bearing veins ate also 
known to exist in Dharwar district of Mysore; Wynaad 
and Anantpur districts of Madras and Lava in Man- 
bhum district of Bihar. These occurrences show signs 
of old workings. 

Besides this vein gold, a little alluvial gold is also 
washed from the sand of the rivers of Assam and 
Orissa. Some gold is also procured from alluvial soil 
of the rivers in Bijnor district of U. P., Ambala 
district in the Punjab and Singhbhum area of Orissa. 

In 1948 about 52,600 ozs. of gold were obtained 
from ore weighing more than 1 lakh tons (about 1 oz. 
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of gold from i ions of rock). In 1955, z,n, 4% 
of gold tvctc produced as against 1,96,920 02s. in 

W 1 - . ,, 

Fig, j8 on page no. 542 shows the Kola* gold 
mines. 

itjoned io 
limestone. 

The Government is now giving greater attention to 
the mining industry in India. A Bureau of hjlincs has 
been started to achieve greater progress 
QUESTIONS 

!• Estimite the extent of India’s iron-ore resources. What 
are the geographical drawbacks under which Indian iron-ore 
suffers at present? 

а. Where is the manganese ore mined in India ? What ate 
the future prospects of manganese mining in India ? 

3. What is the extent of mica resources in India? Why is 
mica mining on a dedine at present ? 

4. Where does India get its salt from? To what extent is 
the salt production in India dependent on climate ? 

5. Whalisthe source of gold in India? What are the difti- 
culties which the gold mining has to face here ? 

б, Suppose you have been appointed adviser to a big con- 
cern interested in manganese mining. In what parts of India 
should it start operations ? What other countries of the world 
ate likely competitors against your firm in the supply of 
manganese-? How do conditions of manganese mining and 
transport in India compare with those in foreign countries ? 


Apart from the minerals and metals mcr 
bauxite and others arc quarried in India. 



CHAPTER IX 

MANUFACTURES 

India’s economy centres round her agriculture which 
provides her people with food and the raw materials. 
Under ordinary circumstances Indians have been quite 
content to follow their forefathers’ occupation-agri- 
culture. Even the rudimentary manufacturing that 
has existed in the country for long, has been associat- 
ed primarily with agriculture. 

The intimate contact with the English and the 
consequent growth of an urban population in India led 
to a rise in the standard of living of the people. Articles 
which were formerly considered luxuries became 
necessaries of life. The demand for manufactured 
articles thus grew considerably. A very large section 
of the urban population became entirely cut off from 
agriculture. The natural corollary of this separation 
from land was that, in due course of time, the city- 
dwellers started manufacturing enterprises on western 
lines. The beginnings of industrial enterprise in' 
India were started first by the Europeans, but were, 
later on, taken up by the Indians themselves. The first 
industrial magnates hailed from the two largest towns 
of India, Calcutta and Bombay, where the Western 
influences were most dominating. 

Industrial activity in India spread from tire port 
towns of Bombay and Calcutta, not only because of 
the Western influences, but also because of the ease- 
with which machinery and stoics could be imported 
from Europe through these ports. These towns were 
already large business centres, and as such, supplied. 
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banking facilities so necessary for industrial enter- 
prise. 

Another advantage enjoyed by these port towns for 
•industrial enterprise was that most of the raw materials 
and other exports were accumulated there to be shipped, 
abroad. These facilities were fully taken advantage of 
’by the new industrialists. 

India is still backward in manufacturing industries. 
The development of ‘key industries’, like the Iron and 
Steel and the Chemical industries, the products of 
■which ate essential for the general industrial develop- 
rnent has not advanced far in India. The main cause 
■or this backwardness of the 'key industries’ and the 
•consequent backwardness of industries in general, is 
due largely to the defective distribution and poverty of 
•coal resources of die country. Indian coal lies mostly 
in a remote comer of the Peninsula where means of 
•communication are deficient. Compared with this, the 
ooal resources of the United States of America and 
England and of Germany lie in well-developed regions. 
"The water communication provided by the rivers serv- 
ing the coal region there has been of fundamental im- 
■portance jn developing the coal These communica- 
tion facilities also helped in attracting manufacturing 
industries to it. The inferiority of the quality of the 
Indian coal has already been noted elsewhere in this 
'book. 


Industrial Development 

During the first .plan, considerable progress was 
■made in the industrial sector. ' The index number of 
industrial production, which stood at 105 in 1050 
(Base year 1946) rose to 117-2 in 1951 ; 128*9 in 1952 ; 
135'} m 1955 ; 146-6 in 1954 and i6rj in 1955. A 
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immbec of industrial projects have been completed in 
the public sector. The Sindti Fertilizer factory (bindn, 
Bihar), Chitranian Locomotive factory (Chitranjan, 
Mihijham) ; Indian Telephone Industries (Duravaru- 
nagar near Bangalore). The Integral Coast factory 
(Pcrambut, Madras) ; The Cable factory (Rupnarainpur) 
and the Penicillin factory made good progress m pro- 
duction. 


But few others like the Machine Tool factory 
(Jalahalli, Bangalore), Cement factory ; Nepa factory 
(Nepanagar) and Bihar Superphosphate factory (Sindri) 
lagged behind the schedule. 


The targets of production laid down in the First 
Plan have been exceeded in the case of cotton textiles, 
sugar, and vegetable oils. They have been- attained 
more or less in the case of cement, paper, soda ash;' 
caustic soda, and other chemicals, rayon, bicycles and 
certain other industries. Short falls have occurred in 
aluminium and nitrogenous fertilisers in the private 
sector and in light engineering industries such as 
diesel engines, pumps, radios, batteries, electric lamps, 
lanterns — the latter due mainly to lack of domes ic 
demand. 


The Industrial policy of the Central Government, 
{declared on joth April, x 95 6) aims at. speeding, up 
industrialisation and to develop heavy industries an 
machine making industries. Under this policy, the -in- 
dustries have been divided into three categories . • 

' (i) Industries- the future development of which 
would be exclusive responsibility of the State, una 
this category have been placed 17 industries ; 

(1) Arms and ammunitions and allied items of 
defence equipment ; 
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(2) Atomic energy, 

(j) Iron & Steel ’ 

■ (4) Heavy castings and forging of iron and steel 

(5) Heavy plant and machinery required for iron 
and steel production, for mining, for machine tool 
manufacture and other basic industries. 

(6) Heavy electric plant including hydraulic and 
steam turbines. 

(7) Coal and Lignite. 

(8) Mineral oils. 

(9) Mining of iron, manganese, chrome ores, 
gypsum, sulphur, gold and diamond. 

(10) Mining and processing of copper, lead, zinc, 
tin, molybednum and wolfram. 

(11) Minerals specified in the Schedule to the 
Atomic Energy Order, 1953. 

(12) Air Craft. 

(13) Air Transport, 

(14) Railway Transport. 

(15) Ship-building. 

(16) Telephones and telephone cables, 

(17) Generation and distribution of electricity. 

(ii) Industries which would be progressively State 
owned and in which the State would generally take 
initiative in establishing new undertakings, but i° 
which private enterprise would also be expected to 
supplement the efforts of the State. Such industries 
are:— 

(1) All other minerals except ‘minor, minerals’ as 


MANUFACTURES 5’49 

defined in Sections of the Minerals Concession Rules, 
1949. 

{2) Aluminium and other non-ferrous metal not 
included in ‘Schedule A.’ 

(3) Machine Tools. 

(4) Ferro-alloys and tool steels. 

— t(j.} Basic and intermediate products required by 
chemical industries such as the manufacture of drugs, 
dye-stuffs and plastics. 

(6} Anti-biotics and other essential drugs. 

(7) Fertilizers. 

(8) Synthetic fertilizers. 

(9) Carbonation of Coal. 

(10) Chemical pulp. 

(n) Road Transport. 

(12) Sea Transport. 

(iii) All the remaining industries, whose deve- 
lopment would in general be left to the initiative 
and enterprise of the private sector. 

Selected statistics of industrial production* 


Unit 1951 1932 1953 T 954 * 9 JJ 

Cotton Cloth Million yds. 4,076 4,598 4,878 4 , 99 ® 5>°93 

Cotton Yarn Million lbs 1,304 1,450 1,506 1,561 1,634 

Jute Manufactures Million tons 0.87 0.95 0.86 0.93 1.03 

Steel ,, „ i.jo 1.10 i.oa 1.24 

Coal „ „ 34-3 36.23 3 J-S 4 3^-77 38.21 

Su g« „ „ 1. 1 I.49 t.29 1.09 

Cement n t , 3.2 3.34 5,78 4.40 4.41 

*Figures are provisional 
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i960— 

[ I?® 1 

Target 

Industry - 

Unit. 

>? 
"5 «' 

E.6 

61 

o"3 

>0.S 

S * 
e->S 

S. 

3 

0 

£ 

S.iHeavy chemicals 
<(z) Sulphuric Acid 

300 tons 

241 

170 

too 

47® 

'(b) Soia-ash 

Tons 

90,000 

80,000 
; 6,000 

2, 1 5,000 


i(c) Caustic soda 

•> 

44,000 

1,50,000 

i.SJ* 000 

9. Fertilisers 
(a) Nitrogenous 


8j,ooo 

77,000 

;,8z,ooo 

190,000 

■(fixed Nitrogen) 

(b) Phosphide 


55,000 

20,000 

1,20,000 

1,10,000 

(as P. 0 5 ) 
w. Shipbuilding 

G.R.T. 

_ 

50,000 

_ 

90,000 

11. Cement 

000 tons 


Ol-Jfi) 

4,600 

16,000 

I 15, 000 

iu. Refractories 

Tons 


2,80,000 

10,00,000 


11-3. Petroleum 

mit tons 


5-6 

4'5° 


Refining (in terms 
of crude processed) 
•14. Paper aad paper - 

000 tons 

210 

450 

51° 

i}. Newsprint 

Tons 

50,000 


60,000 

60,000 

ti 6. Rayon 
■(a) Rstvon filament 

Mil. lbs 



68-5 

68'0 

(b) Staple fibre 


I6 1 © 




(c) Chemical pulp 

000 tons 

— 



17. Diesel engines 

H.P. 

2,00,000 

1,00,000 

1,05,000 

(Below 50 H.P.) 
000 Nos. 

18. Bicycles 


760 


895 : 

^,,000 

19. Electric 

£*P. 

2,65,000 


6,00,000 ; 

6,00,000 

Motors (below zoo 
H.P.) 

«s. A.C.S.R. conduc- 

tons 


8,750 


18,00® 

tors 
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The total number of factories (according to the 
returns of the Factory Act) increased from 10,466 in 
*939 to ‘14,576 in 1947 and to 27,754 in 1950. The 
following table shows the average daily employment in 
certain industries 


Industry 

Year 

Average Daily 
Employment 

Factories in part A & Some 
Part-C States 

1955 

25,26,544 

•Factories in Part B & Some 
Part C States 

195* 

4,50,148 

Mines 

1954 

5,65,<>95 

Plantations 

1952 

12 , 28,555 

Railways 

1954 

9>59>295 

Post & Telegraphs 

1934 

2 , 42 , 9 1 5 

Tramways 

1952 

1,70,855 

Major Ports 

1932 

5,70,415 

The table that follows will show 

the importance 


of certain important industries in India* 



2 



3S.S 


Industry . 

OS 

.S » 

2 <2 

£ 5 $ M 

^ g*3 



k 

Is 

c*'~' 

6S 

lllfe 

III 

1 . Cotton 

7,028 

l6,If)6; 


8,652 

660 

u Engineering 
& Electrical 

3.145 

5,438 


2,860 j 

253 

Engineerin': 





287 

3. Jute 

2,857 



2,5 9 * 

4 * Iron & Steel 

2,662 

2,976 


1,585 

79 ! 

5. Sugar 

2,004 

j .095 ; 


942 


< 5 . Cement 


2,554 


509 

38 1 

7. Paper & 
Paste-Board 

1,36s 

724 


248 

22 ! 

8. Wooden 


668 


284 

22 ; 

Textiles 

210 

740 


191 

24 ' 


US'S 


Establishments in India, tjJJ (fr,? 1 


'Large Industrial _ 

relate to 1952)— published by the Govt, of India. 
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Iron and Steel Industk? 

The iron and steel iodustty is the basic industry of 
the modem world. Bat the art of manufacturing 
iron was known m India at least one thousand years 
before Christ. The iton pillar at Delhi is a standing 
proof of foe quality of the iron produced in India 
in ancient times. The famous Damascus blades of 
the Saracens were made of the Indian material. In 
modem times, the first attempt at steel making® 
India was made by an I. C S. officer, named Josniah 
Heath. His scheme failed. It was the Barakar Iron 
Company, which later passed into the hands of the 
Bengal Iron Company, that first succeeded in raw 
object. 

But it was only when the Tata Iron and Steel 
Company took up this work that steel production was 
started in India. The original project of the Tatas 
was to make 1,20,000 tons of pig-iron and 70,000 tons 
of steel pci year. The growth of the Tatas has, 
however, been remarkable. The Company’s works at 
Jamshedpur arc expanding to be able to produce much 
larger quantities of pig iron and steel. This increased 
production by the Tatas together with the production 
of the Indian and Iron Steel Company of Bengal and or 
the Mysore Steel Works is expected to meet the normal 
demand in India. 

The most important factors in the development 
of the modem iron and steel industry arc:— 

(a) Raw materials, (b) fuel and (c) market. The 
other factors like communication, skilled labour ana 
locational advantages arc of minor importance. 

, White considering rite development of the rw fl 
’nd steel industry in India, foe first thing that strike* 
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us is. the lack of adequate market. The products of 
this industry are in demand mostly by industrialized 
urban societies. Machinery and tools for the factories, 
rails, wagons and cars for communications, steel girders 
and door frames for buildings, and thousand and one 
such things of steel are in demand by urban societies 
today, India is backward industrially. She has very 
few towns ; she has very few railways ; she has very 
few cats. The natural result is that she has very 
little of iron and steel industry. 

The other thing that strikes us is India’ s poverty 
in coal Coal is the only important fuel that is used 
in the iron and steel industry today. Electric furnaces 
are in use in some countries like Sweden, Switzerland 
and the U. S. A. But their output is negligible ; besides 
they handle only a special type of iron-ore. India’s 
lack of suitable coal for iron and steel manufacture is, 
therefore, her greatest drawback in developing this 
industry. 

As good coal is indispensable for y iron and steel 
manufacture, we notice that practically the whole of 
this industry in India is centred near the coal-fields of 
Jharia. The supplies of iron ore are widespread over 
the Peninsula, but they are seldom utilized, as they are 
not easily accessible to coal. 

But while India is poor in suitable coal and has 
little market for ' iron and steel goods, she has 
immense supplies of good quality iron-ore. It should 
he possible to take this ore to places where coal is 
easily available and smelt it. This can be taken to 
places on the coast where iron and steel works can 
be. started with the help of imported coal. This is 
Being done by Brazil, which is importing coal for the 
purpose from U. S. A. But the market for steel must 
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be enlarged first It is also believed .that the new 
Knipp-Rena process of steel manufacture enables the 
use of inferior coals in smelting iron-ore. The pig 
iron produced by this process is later refined with 
the help of electricity which can again be made from 
inferior coal, With this process India can make the 
cheapest steel in the world. About two-thirds of .tj 16 
cost of steel-making is on account of raw materials. 
India uses a very rich iron ore containing 60% to 6y% 
of metal in it. In Europe and in America most of the 
ore used is poorer in metal (40% in Europe and 50% 
in U. S. A,}. Indian iron-ore is a very low phos- 
phoric ore, having only about i% of phosphorus. 
The European ores contain 14% of phosphorus and, 
therefore, are costlier to refine. The coal used in 
India for smelting is practically free from sulphur- 
This is not the rase in Europe and America. The 
labour charges in India are much lower than W 
Europe or America. India also possesses immense 
auantitics of good quality iron-ore. In Singhbhum 
district it is estimated that there are 1000 crorc tons 
of such high grade ore. At the present rate of con- 
sumption this ore should last for about 2000 years. 

The following table gives the annual per-head 
consumption (1954) 


U. $. A. 
U.K. 


1,237 lbs. 
628 „ 


Australia 480 

U. S. S. R. 240 >( 

France M 

Belgium 50: „ 

India 12 

The present iron-manufacturing centres in India 
can be divided into two classes 



MANUFACTURES 


557 


(i) The pig-iron and steel manufacturing centres ; 
and 

• (z) The pig-iron manufacturing centres. 

Steel manufacturing requires^ proportionately more 
iron-ore than coal, while pig-iron requites, propor- 
tionately more coal than iron-ore. The Indian Tanft 
Board of 19*4 calculated that for manufacturing t 
ton of pig iron ij tons of iron-ore and.i§ tons of 
coking coal are required in India ; while for x ton 
of finished steel, 2 tons of ore and .tons of coking 
coal ate required. 


The biggest iron and steel worts in India, the 
Tata Iron and Steel Works at Jamshedpur ate there- 
fore, situated nearer to the iron ore supplies than to 
coal supplies.* The smelting works at ICulti, Burnpur 
and Dhanbad— producing mostly pig-iron--are situat- 
ed, on the other hand, nearer to coal than iron- ore,. 

There are at present three main producers of iron 
and steel, w$ 

(i) The Tata Iron and Steel Co., Jamshedpur. 

(ii) The Indian Iron & Steel Co 

(iii) Mysore Iron & Steel Works, Bhadravati. 

The total capacity for pig iron and finished steel is 
estimated to be 18,78,000 and 10,50,000 tons per 
annum respectively. The industry is mainly concen- 
trated in Bihar and West Bengal. 


•The Taws we anmdiy “ h Sr nf 

■which Noamundi supplies about: one-half, ann vmllv 

Badampahat and Sulaipat supplying the rest. T ? lakhs. 

*5 lakh tons of coal of which Jbarn supplies about il hkhs. 

Manganese comes from Bara Jatnda, and limeston £ 

pur, Hathibaii and Baraduar. They use about 6 lakh to** 
limestone annually. Dolomite comes from Pagposh and Fitec ay 
from Belpahar. 
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(i) Tata Im & Sitcl Compaq 
The site of the Jamshedpur Works has been sclcc! t 
cd in a narrow valicy forma! by the Subatmtekha an 
the Khorhai (shown bv R in Fig. 59) rivers in the is- 
trict of Singhohum in Bihar. The valley is only abou 
three miles broad where the Works are situated et- 
ween the two rivers. The sketch map shows that tn 
is the only fairly extensive, flat and low-land area aval • 
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able in the vicinity of the hills that extend miles 
around. Iron works require large areas of flat land for 
tneir operation. This valley is, therefore, an advantage 
to^the Jamshedpur Works. The hilis to the south of 
this valley are the source of the coveted iron ore depo- 
sits of Orissa. The main source of iron-ore supply of 
the Jamshedpur Works lies in these hills within do 
miles. The coal supplies come from the Jharia coal- 
field at an average distance of about 100 miles. The 
two rivers, the Subatnarekha and the Khorkai supply 
the Works with water. The water requirements in 
the iron works ate very large. The presence of these 
ttvets 3 s, therefore, a great advantage enjoyed by 
Jamshedpur. These rivers are irregular in flow and 
almost dry up during summer. The water is, therefore, 
pumped from the Khorkai, which is nearer the Works, 
and stored in a tank. The bed of the Khorkai also 
supplies sand which is used in making moulds for pig 
iron. The Works are served by the main line of the 
E. Ry. joining the two most important towns of India 
—Bombay and Calcutta which provide the biggest 
markets for Tatas’ products. The imn-ore and coal 
supplies are brought to the Works by the branch lines 
of this railway. 

The only important raw material which comes from 
longer distances is the flux (limestone or dolomite). 
Unfortunately, most of the larger occurrences of good 
limestone lie at distances above 200 miles from the ‘ 
Jamshedpur Works. The limestones found nearby 
are inferior, and irregular in quality of the material. 
Recently a large deposit of rich dolomite has been dis- 
covered neat Sulai, a village situated a few miles from 
Dhatura station on the line of the E, Railway near 
Jharsugudha in Orissa. A great importance attaches 
to this discovery in view of the easy communication 
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both with Tatanagar and Burapur, The Jamshed- 
pur Works first got their supply of limestone from 
Katni near Jabalpur, but now they operate their own 
quarries at Pagposh, in Gaogpur, which produces a 
dolomatic limestone which is inferior to the true lime- 
stone. 

The other raw material manganese ore, fire clav 
and chemicals are requited only in small quantities, and 
ate available near at hand. 

The Jamshedpur Works are situated in a region 
that is infertile and vety thinly populated. The in- 
habitants of the region are the backward Santhw 
tribes who do not care to work in factories. The 
labour force is, therefore, recruited from the densely 
populated valley of the Ganga mostly Bihar and U. P- 
and M. P. The skilled labour is now mostly Indian ana 
only partially foreign. 

The Tata Iron and Steel Company has developed 
plans for the modernization and expansion of its Steel 
Works at Jamshedpur. The normal capacity of the 
plant at present is about 7, 50,000 tons of finished steel 
per annum, and as was is proposed to increase this 
capacity to about 9,31,000 tons a year by 1916-57- -“i® 
programme was spread over a period of six years and 
involved a heavy capital expenditure of R$. 25 crorcs- 
, Included in the programme is a scheme fox instal- 
ling a Skelp Mill to produce roiled strips, jute bands, 
cotton tics, etc. The major output from die Skelp 
plant wouid, however, be the skelp itself which is £0 
be supplied to die proposed Tube Mill, which would 
manufacture welded tubes for gas, water and steam 
supplies. 

Other items of interest are the establishment of ah 
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uptodate plant for the manufacture of refractories, 
required by the steel industry and a plant for the utili- 
sation of blast furnace slag in the manufacture of light 
weight aggregate and hollow blocks. It is understood! 
that the firebrick plant will meet most of the require- 
ments of the Steel Works in the way of refractories and' 
as the plant will be equipped with the most modern 
machinery for efficient and large-scale production cm- 
ploying the latest labour-saving devices, it is expected! 
that this new ancillary unit will be of very great help 
not only in reducing the cost of steel but would also* 
make the Tata Iron and Steel Works rely on its own 
resources for this important raw material. The Steel'. 
Company has already vast resources of suitable raw 
material for the firebrick plant. 

Efficient utilization of industrial wastes, such as- 
blast furnace slag has received considerable attention 
of the Steel Company. Economic utilization of the- 
s ‘ag has been studied over a number of years and die 
proposal now made to manufacture light weight 
a SS Ic gatc and hollow blocks would go a long way to 
case the situation for the supply of a building material 
that is light, cheap and has better heat insulation) 
properties. 

(ii) Indian Iron & Steel Company 

Under the Steel Companies Amalgamation Act 
(195 A the Indian Iron and Steel Co., has been amalga- 
mated with the Steel Corporation of Bengal and the new 
company has been named the Indian Iron and Steel 
Company. 

The table on the next page gives some interesting 
facts about the Tata Iron and Steel Industry t — 
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Annual Capacities 


1. Coke 


12,60,000 Tons 

z. Pig Iron 


13,00,000 ,j 

3. Crude Steel 


11,00,000 „ 

4. Finished Steel 


7,80,000 „ 

Production 



iqso-51 

1953*54 , 

fooo Tons) 

pooo Tons) 

’Coke 

978 

99 ° 

Pig Iron 

i,na 

1,150 

Steel Ingots 

1,061 

1,067 

Med Steel 

7*4 

780 

of which: 

'Semis 

r 94 

182 

Rails and Fish Plates 

64 

80 

Heavy Structurals 

7} 

67 

Bars and Light 

202 

T*5 

Plates 

68 

66 

Sheets 

149 

156 


Sleepers and Sleeper Bata 16 21 

Wheels, Tyres and Axles 18 23 

The important pig-iron manufacturing centres of 
.Kulti and Burn pur arc situated on the coal-fields. 
They ate in a thickly populated area where the cetwotk 
■of railways joins them to Glcutta which is the larg- 
est iron market in India. The exports of pig-iron 
manufactured by these centres also go via the port of 
'Calcutta. 

The iron works at Kulti, on the BaraUr river, a 
tributary of the Damodat rivet, are the oldest existing 
ironworks in India. The site of the works was 
■originally chosen on account of die proximity of both 
■coal and iron-ore. The out-crop of the iron-stone 
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shales, between the coal-beating Barakar and Rani- 
<janj tock stretches east and west from the Works, 
and for many years the clay nodules of this iron-stone 
constituted the only supply of ore used at these Works. 
Now, the richer ore from the deposits in Kolhan has 
taken the place of iron-stone shales. 

The coal supply is obtained from the Ramnagar 
Collieries only two miles from Kulti, and from the 
adjoining collieries of Noonodih and Jitpur in the 
Jhatia field. The limestone is obtained from Bisra 
(Gangpur), and also from Paiaghat and Baraduar on 
the former B. N. R. 

The Burnpur Works are situated in the triangle 
made by the former B. N. R. and the E. I. R. near 
Asansol. The works are only 132 miles away from 
Calcutta. The ore supplies come from Gua, in 
Kolhan. There is a branch railway line to Gua. 
Coal is obtained locally. Water supplies areobtained 
from a large reservoir on the works into which it is 
pumped from the Damodar river which is miles 
away. 

Recently iron smelting has been started at Belur 
■near Calcutta also. 

(iii) The Mysore Iron and Steel W orks 

The following table gives information about Indian 
Iron and Steel Co : — 

Annual Capacities 

Pig Iron : Burnpur Works 500,000 Tom 

Kulti Works 250,000 „ 


750,000 
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Ctude Steel 450-500,000 Tons 

Finished Steel 350,000 „ 

Production 


Coke 
Pig Iron 
Steel 

Rolled Products 
of which : 

Bars 

Stiucturals 
Black Sheets 
Galvanized Sheets 
Rails 

Blooms and Slabs 
Billets 


1551-52 1953-54 

895,641 7:4,619 

694,100 579,440 

352,866 (Galen- 347,861 (Calen- 
dar yr) dar yr) 


264,070 , 

> 29 h 747 

33,207 

24,441 

49 , 74 i 

34,055 


28,687 

36,062 

Sl.Sii 

11,005 


2,757 

2,l60 

74,^4 

107,149 


A distant iron-smelting centre is far away in Mysore 
where no coal is found. Charcoal, therefore, makes 
op the shortage of coal. It is obtained from the rich 
forests of Mysore.for smelting iron-ore. This is the 
only large centre in India using charcoal in place of 
fj? 2 ' J) ie wo ^ s at e located at Bhadtavati on the 
Birur-bhimoga branch line of the Southern Railway, 
about 11 miles cast of Shimoga. The site has been 
selected on the west bank of the river Bbadi'a where 
its vaUey widens to about 8 miles. Immediately in the 
neighbourhood arc large reserves of forest. The raw 
materials are transported to die works by tramways and 
the cirur-Shimoga meter-gauge railway. The ore 
rames from Kemmangundi on die top of the Bababu- 
oan hills, about 26 miles south of Bhadravati. It was 
first proposed to bring the dolomite Bus from Tumkui 
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district but the cost of transport being heavy, the pro- 
posal was given up. Limestone is now used as flux 
and is obtained from Bhandigudda near Gangpur 13 
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miles east of Bhadravati. The Bababudan HU otes 
need mixing with siliceous ores, these otes ate ob- 
tained from a quarry opened up neat Birat. The wood 
requited for making charcoal by distillation comes 
entirely from the jungle trees which cannot he made 
use of for any better purpose. The Bhadravati works 
are better situated in respect of ore and flux supplies 
than any other large iron-smelting centre in India. The 
ore used is, however, inferior. 

Apart from the major production of pig-iron or 
steel in the iron works, the works also produce a large 
quantity of chemical by-products from coke. Coaltar 
and ammonium sulphate ate the important by-products 
in the works where coke is used for smelting, i. e. in 
Tatanagar and Kulti, etc., while lime acetate, wood- 
alcohol and wood-tar are the by-products at Bhadravati 
where charcoal is used. The manufacture of cement is 
another industry started recently at Bhadravati to make 
use of some of the by-products of the iron works, 
especially slag. 

The following table provides important facts about 
lie Mysore Iron and Steel Works 


Annual Capacities 


Charcoal Pig Iron 
Electric Pig Iron 
Crude Steel 
Rolling mills 


28.000 

75.000 

34 , 5 <» 

130,000 


Production 


Tons 


?> 


Charcoal Pig Irma 
Crude Steel 
Rolled Products 


1951 

24,516 

26,408 

27,000 


1952 

26,109 

24,337 
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India’s production of pig-iron oi steel is insignifi- 
cant when compared with that of the leading indus- 
trial countries of the world. It gives us great shock 
however, to know that we produce even less than either 
Italy, Poland, Canada, Sweden, Austria or Hungary-all 
countries where, as in our case, agriculture is the do- 
minant occupation.* 

The following table gives the production of crude 
Steel and steel in some important countries of the 
wotld : — ** 


Countries 

Crude Steel 
(million long 
Tons) 


195 T" 

India 

1.70 

Australia 

2.21 

S. Africa 

1.50 

u.s. s.r. 

40.59 

U. S. A. 

104.50 

U. K. 

19.79 

France 

«-J 9 


Steel Production 
(ooo metric Tons) 


W 
X»7K 
2,151 
1,43 1 
41,400 
80,115 
18,817 
10,627 


Due to lack of market in India, prior to Inde- 
pendence smelting industry had become the_ 8( ^ c , 
exporting our iron-ore to foreign countries in . 
or pig-iron. By this method the foreign, countries 
were able to get from India the metal wi 
impurities contained in the iron-ore. 
heavy and bulky material whose export to distan 

*in 1955, crude steel production in these countrics 'ns (tri 

million long tons) : Italy j.ji ; Poland 4 - 37 . C * Dada 4 ’ 4 ’ 
Hungary 1.57 ; China z.8o. 

**Eastctn Economist Annual, 1956. 
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•tries is not economical if exported as ore. If, however, 
lit is exported as bricks of pig-iron, the coast of trans- 
port is negligible. England and America can thus 
purchase pig-iron from ns and send it back to us as 
finished steel or machines ar a much higher price. 

Although the United States of America is one of 
-the world’s largest producers of pig-iron, she imports 
.considerable quantities from India because of the un- 
■usual characteristic of Indian pig-iron which gives it 
special value in the manufacture of steel, Pig-iron is 
.mixed with scrap steel in the open hearth furnaces to 
make steel. The more scrap steel which can be used 
with the pig-iron, the less expensive and more desirable 
will the resulting steel be. Indian pig-iron is a good 
•scrap carrier, it. it makes possible the use of a greater 
•amount of scrap, and because of this, American steel 
producers arc willing to pay a higher price for Indian 
•pig-iron than for American pig-iron. 

The following table gives an idea of tire pig iron of 
'Indian iron and steel industry 


Pig Iron 
rOkcct Gsdngs 
iFcrro-allovs 
Steel ingots 
Semi-manu&cturcd 
Steel 

^Finished Steel 


(In oeo Tons) 


19S0 

1952 

» 5>53 

t 9!4 

» 9 S 5 

i.jGi 

r,fiSj 

1,659 

1.795 

1,757 

9 s 

129 


,J 7 


18 

4 » 


4 i 

12 

M 5 « 

». 57 * 

J .507 

t,6Sj 

i ( 7<>4 


1,308 

1,230 

I. 43 J 

1,437 

1,004 

1,103 

i,oiS 


1,260 


India exports a large quantity of pig iron from 
the port of Calcutta. The chief markets for Indian 
; pig iron are U.S.A..U. K, Japan and China. Scrap 
iron and steel for remanufacture go mainly to U. K. 
;and Japan. 
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Exports of pig iron & Scrap iron & Steel 

Pig Iron Iron and Steel old 

Year Quantity Value for re-manufacture 

(000 Tons) (Rs. Lakh) Quantity Value (Lakh 
(000 Tons) (Rs.) 


1950-Jl 

54 

S6 

2 

4 

*952-53 

n 

4* 

479 

1,023 

*953*54 

*5 

21 

*39 

455 

*954-55 

*9 

24 

118 

170 

*955-56 

43 

82 

186 

268 


The Iron and Steel (Major) Panel in 1946 estimated 
the normal consumption of steel in India at 2 million 
tons as against the pre-war consumption of 1 million 
ton. It was estimated at million tons by the Advi- 
sory Planning Board ; and 2*9 million tons by 1954 
by the Sub-Committee on Iron and Steel (of the E. C. 
A. F. E.). Taking the development of agriculture 
and industry into consideration, the Planning Commis- 
sion estimated that the requirements of steel would 
be nearly 2-3 million tons in 1952 and 2*8 million 
tons by 1957. While for the pig iron the demand 
was estimated at 3 lakh tons per annum by the Steel 
Panel, and at 4 to 4' 2 lakh tons by the Panel on Light 
and Heavy Engineering Industries. The Second Plan 
estimates the steel requirements by 1960-61 at 4-5 million 
tons and pig iron for foundries at 7*5 lakh tons. 

Therefore, high priority has been given to the 
expansion of capacity for producing steel and pig 
iton in India : — 

1555.56 1960-61 Target 

Capacity Production Capacity. Production 
(million tons) (million tons) 

rj rj 4'<J* ■ 4*3° 

0-58 0-38 0-98 07 j 


-finished Steel 
Iron 

*4 
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The steel output would amount to 4' 30 million 
tons of which the three existing mala producers, 
their expansion plans are completed, would supply 
near 2*3 million tons. He three new plants would 
produce z'3 million tons. 

In case of Tatas the capacity was to be increased 
from 750,000 to 931,000 tons per annum, and in the 
case of Indian Iron & Steel Co., from 500,000 to 

700.000 tons per annum. In view of changed con- 
ditions the Tatas have decided now to increase their 
capacity to rj million tons and the L 1 S. C. 0 . to o'fc 
million tons. The Mysore Iron and Steel Works 
would increase their capacity from 30,000 tons to 

100.000 per annum. 

The Second Plan envisages the construction of 
three plants of one million tons ingot capacity each 
The first plant is being set up at Rourkela in Orissa 
in co-operation with a German Combine— Demag and 
Ktupp. It will have an outlay of about Rs. ia$ 
croresto produce 7:0,000 tons of flat products of 
steel, hot and cold rolled. This plant will get hs 
supply of (i) iron ore from the high grade deposits 
in Bonai which has a reserve of 700 million tons of 
ore. 

(ii) Limestone from the quarries at Birmitrapur. 

(iii) Coal and coke from the Jharia fields W 
Bihar probably blended with the local coal from the 
Talcbar fields. 

(iv) Water from either the Mahanadi or the Bralia* 
mani rivets which ate both perennial. 

The second plant will be located at" ‘Bhilai in 
Madhya Pradesh and is estimated to cost Rs, no crotes 
and will provide 770,000 tons of saleable steel, heavy 
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and medium products. This is being constructed in 
co-operation ■with Russian Government, The raw 
materials for the Steel plant at Bhilai will get its raw 
materials as follows ■ 

(i) A steel plant having a capacity for 600,000 tons 
of rolled steel will require 175 million gallons of water 
pet day of which 13 million gallons will be make-up 
water. Tanduia Canal will supply this water. 

(ii) The plant will require 6jo,ooo tons of furnace 
coke every year. This coke will be had by coking a 
blend of Jharia and Korba coals in the ratio of 65 : 35 
and will have a fixed carbon content of 76 and ash 
content of 2 1.4%. 

(iii) The iron ore will be had from the Dhali-Rajhora 
deposits where the average sample does not contain 
less than 6$ % iron. The ore bodies occur in a ridge 
some 20 miles long at a height of 400 ft. about the gene- 
ral level of the country. This type of location ensures 
a cheap excavation and easy transportation. 

(iv) Limestone necessary for Blast furnace and Open 
Hearth operations will be had from the extensive 
deposits of this ore in the Drug, Raipur, and Bilaspur 
districts where there are many active quarries— over 
an area of 1 j,ooo sq. miles. 

(v) Flux grade dolomite is available at Bhenawar, 
Kasondi, Parsoda, Kharia, Ramtola and Hardi in Bilas- 
pur and Bhatpara and Patpur in Raipur district. 

This plant is expected to go into full production 
by the end of 1959. Its annual capacity will be about 
72.0,000 tons of finished steel, 200,000 tons of plates 
2nd 100,000 tons of pig iron. 

Tire third plant, in co-operation with the- British 
films, is being constructed at Durgapur, West Bengal — 
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at a cost of Rs. 1 15 awes. It will produce light and 
mediatn sections of steel and billets amounting to 
790,000 tons pet annum. 

, The annual leauirements of raw materials fox capa- 
city production of these three plants are estimated to 
be as follows 



Cotton Textile Industry 
Though the first cotton mill (Bowreah Mill) was 
started at Calcutta in 1818 die industry may be said to 
be really bom in Bombay in 1854. The cotton textile 
industry is by far die most important manufacturing 
industry in India. This is shown by the fact that of 
die average daily number of workers employed by 
different manufacturing industries in India in 1952 
more than 6$ lakhs were employed in cotton mills. 

. j , was „ ar ? est num ber employed in any single 
industry. If to this is added the number of the raw 
8 I .?, wers , wij o Su PP l y the raw material to the . 
cot on 0* and Those number is estimated to be 
Suit™ r M fti \ J** of the cotton 

ptgc7 ' , * b ™6 °f Ac people an be easily 

of hs the largest amount 

ot capital invested m it. 'lhe tabieon the nest rite com- 

♦Hiadastaa Year Book, 1957. 
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Invested Capital 



Crores 


Rs. 

Cotton Textile 

no 

Jute Industry 

5° 

Iron Steel „ 

80 

Sugar „ 

?z 

Cement „ 

40 

Paper „ 

15 


The localization of the cotton mill industry depends 
upon many factors, such as the supply of raw material, 
fuel, chemical, machinery, labour, communications and 
market. Any of these factors may determine the loca- 
tion of this industry, provided it gives a decided 
advantage in competing against other locations of this 
industry. Thus, Lancashire in England does not pro- 
duce any taw cotton, nor does it enjoy locally any 
considerable market for the products of cotton mill 
industry. But it commanded, through political control, 
a vast market in India. This one factor led to the 
tremendous development of the industry there. The 
case with which the raw cotton can be imported from 
U. S. A., and the nearness to coal-mining areas, which 
supplied not only fuel and machinery but also cheap 
labour of women and children from the families of 
miners and workers in iron works, were all secondary 
advantages. Similarly, the access to the Indian ana 
other neighbouring markets was an incentive to the 
development of this industry in japan. Japan also 
does not produce any raw cotton. It imported most 
of it from India. The vast supplies of cheap labour, 
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and cheap ocean transport, together with Government 
support in various ways helped the development of 
cotton industry in Japan. 
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In India, the localization of the cotton mill indus- 
has been brought about chiefly by the following 
factors * — 

(a) Supply of raw material ; 

(b) ease of importing machinery and mill 
stores from abroad ; and 

(c) the vast market. 

Supply of coal has not played any important part 
in locating cotton mills. For the amount of coal 
needed by the mills is negligible when compared with 
the vast amounts of raw cotton, finished goods or 
machinery that have to be moved. Climate also does 
not play any direct part. For artificial humidity 
supplied to the spinning rooms controls the moisture 
conditions of air quite efficiently without much 
cost*. 

In ioji there were about 378 cotton mills with 
194,000 looms and 109 lakh spindles. Of these mills 
103 were spinning and 275 composite. They pro- 
duced more yarn than cloth. Part of the yam made 
in the mills is supplied to handloom weavers in the 
country. In 1953 these numbers had gone up to 45 3 
cotton mills, 1x4 lakh spindles, and 203,000 looms. 
In 195 j there were 461 mills with 120 lakh spindles 
and 207,347 looms. 

*According to the Millowners’ Association of Bombay the 
textile manufacturing costs are as follows : 

Raw cotton 5 2 % 

Wages *4% 

Fuel, stores, etc. < 15 % 


Total 
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The following table shows the growth of Cotton 
mills in India 


Year No. of No. of 
ending Cotton Spindles 
51st mills installed 
August (Inmillion) 

No. of 
Looms 
Installed 

Average 
No. of 
workers 
emploved 
daily 

Cotton 
consumed 
in million 
bales of 59* 
lbs. each 

«w** 

5S0 

10.02 

200,886 

437 .fi 90 

3.66 

' 947 * 

4*3 

lO.JJ 

202,662 

488,570 

3-97 

' 94 ® 

408 

10.26 

' 9 W 9 

466,477 

4.20 

'$49 

416 

icq} 

' 97 , *07 

453.075 

4 - 5 * 

1950 

4*5 

10.85 

190.775 

433 . 8*6 

3-79 


445 

11.14 

201,384 

425,032 

3 - 6 j 

' 95 ' 

453 

*WJ 

203,786- 

432,588 

4.13 

'953 

457 

n.72 

207,250 

43 5 .' J® 

4.51 

»954 

461 

u.89 

10 7 > 7^3 

435 , 4 " 

4.69 

'955 

4C1 

J2106 

*° 7 i 347 

4 * 3.595 

_ 


The greatest advantage possessed by the Indian 
cotton industry is the extent of the home market. The 
significance or this advantage can he realised from the 
fact that for the two countries from which India drew 
practically the whole of the imports of manufactured 
cotton, i. t. Great Britain and japan ; she represented 
the largest singic V-xport market. An idea of the 
enormous extent of the Indian market can be gathered 
from the fact that, although imposts into India in 1931 
did not represent in quantity more than rj p, c. of the 
total consumption of cloth in the country tber repre- 
sented for each of the above two countries die largess 
single line of export, 

•Relate to msdiridd India. 
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The largest centres of cotton industry in India are 
where raw cotton is abundant. Bombay obtains the 
ra w material from slocks brought to Bombay for 
export, as practically all the raw cotton is exported, 
through it. It has also the advantage of importing 
machinery and mill stores from abroad easily. 

Bombay and Ahmedabad arc the principal centres, 
of tire industry ; about one-third of the total number 
of mills in the country are at these two places now- 
Elsewhere in the country, the cotton mills are scattered, 
wherever facilities of raw material arc available. In- 
the cotton mill industry, market and the raw material 
pEy the most important part. In Fig. 6 1 the most- 
important centres of cotton manufactures are shown.. 
The state of Bombay is the leading state with 21 1 
mills in 1955. Of these 74 mills were in Ahmedabad* 
and 65 in Bombay city. The second important state is 
Madras with 9 mills in 1955. The following table, 
gives the distribution of cotton textile industry in 
I S >55 *n India 


States 

No. 

of 

Mills 

No. of 
Spindles 

Average No. Quantity of 
Loom of Hands cotton con- 
employcd sumed in 

CT'tS. 

Bombay 
( B ) Greater 
Bombay 
(&) Ahmedabad 

<5} 

5,017,049 

65,628 

1,13,420 

1,243,898- 

74 

2,ojj,7i6 

42,528 

71,838 

633,460* 

( f ) Saurashtra 

11 

167,6(50 

3,659 

7,335 

73,°4 2 

¥) Best of 

61 

1,266,540 

24,248 

40,873 

4 1 2,13 s - 

Bombay & 
Kutch • 





Total (Bombay) 

777 

6,506,965 

156,043 

*,33,466 

«.57W1* 
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' " No. Average No, Quantity ol 

States of No. of Looms of Hands cotton con- 
Mills Spindles employed sumedm 


■Rajasthan, Aj- 

1 T~ 

169.494 

3.877 

8,140 

h 6,534 

mer & Pepsu 
32 . Punjab tad 

it 

z, 3 * z 3 2 

I.13* 

6,810 

157,666 

Delhi 

iUttat Pradesh 

*9 

811,418 

, 3 i* 3 t 

* 7,034 

362,966 

.Madhya Pradesh 

u 

367,821 

7 , *6? 

18,071 

171,00* 

Madhya Bharat 

if 

445 . 46 * 

1 1,385 

22,196 

184.5** 

& Bhopal 
Bihar & Orissa 

3 

76,680 

1, 611 

2,206 

35,226 

W. Bengal 

40 

308,868 

10,576 

21,468 

186,540 

Hyderabad 

7 

158,080 

3 .* 3 * 

7,609 

87,604 

Madras 

91 

10,34,864 

9.>95 

56,578 

6 

Travanrore- 

10 

H3.368 

716 

3 . 5 o 6 

34 , 6 }o 

Cochin 




95 , 7 * 1 

Mysore 

it 

225,190 

3.084 

11,556 

Pondicherry 

3 

81,812 

>. 99 * 

5 , 4*9 

I7,7>5 1 

iGraad Total 

461 

1,18,88,163 

*,07.76: 

l 4 , 35 , 4 ** 

76,88,8,6 


Location of teie Industry 
The location of cotton mill industry is influenced 
by factors other than the proximity of raw materia!. 
There is no material difference between the cost ot 
transporting cotton and cotton products and hence 
the industry of-ten tends to be located at centres 
with favourable transport relations to markets. To 
-use Weber’s terminology, the material index for this 
"industry is not much greater than one. Bombay Island 
"has always been the chief centre of cotton mill JQ ‘ 
■dustry in India. It has less than two-thirds of the 
total number of the workers employed in the Cotton 
Mill Industry of India, followed by Madras, U. P-< 
M. P,, and Bengal, etc. The most notable feature of 
the distribution of the industry is that even within 
the State the industry is localized within particular 
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areas and regions, almost to the complete seclusion 
of others. Thus, in Madras and Andhra the industry 
is mainly localised in the districts of Coimbatore, 
Madurai and Tinnevelly, while other districts like 
Nellote, Visbakhapatnam, Chittor, Cuddapah, Mid 
Tanjore have relatively very small share m the dis- 
tribution of the industry. Similarly in U. P., the 
industry is located in the western districts or Agra, 
Aligarh, Kanpur ; almost to the complete seclusion 
of the Eastern district. In Bengal, the industry is 
mostly localized in the districts of Hooghly, 24- 
Parganas and Khulna. It is significant to note that 
even within these particular areas or regions, the in- 
dustry is predominantly localized within a few impor- 
tant industrial centres like Bombay, Abmedabad, 
Sholapur, Baroda, Poona, Kanpur, Delhi, Indore, 
Gwalior, Coimbatore, etc. ' , 

There are several reasons which expla m and 
account for initial concentration of _the Cotton iMm 
Industry in and atound the City and Island of Bombay. 
These reasons are .p 
(i) The leading Patsi and Bhaaa merchants of 
Bombay, acquired vast financa ^resources from i the 
cotton aud opium trade with China, and the capon 
of taw cotton during the Amcnean Cm Wat. These 

funds were Utilized in the cotton mill mdustty. Me 
intimate knowledge of the cotton trade enabled tee 
■ merchants to exercise personal control ov 
of the working of cotton null compa, uesand l the 
technical skill and experience , 0 S 

the machine-making firms of England, 
agents'of these firms arranged for importmg dong 
with machinery, skilled and technical hbm r tan 
Lancashire not only to fit up and •sup^ 1 * 6 
but also to manage the mills using their ery* 
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(ii) The apply of raw cotton for the milk 
was available from the cotton-growing tracts of the 
country. As Bombay was the leading port of export 
of raw cotton, the cotton crop not only of Bombay 
State but also of the neighbouring regions gravitated 
k large quantities to this part for export and a special 
flow of cotton to Bombay to feed its new cotton 
mills had not to be created. 

(iii) Owing to the absence of chemical and engineer- 
ing industries in India, mill-stores, machinery and 
other accessories had to be imported from abroad, but 
owing to the insular position of Bombay, it enjoyed 
the advantages of cheap sea freight on imported articles, 
especially from England. 

(iv) Bombay, being the important junction of main 
railways, was also connected with die interior markets 
not only of raw cotton but of piece-goods too. The 
policy of railways to charge lower freight-rates from 
and to the ports increased the transport advantages of 
Bombay over other inland towns. Thus in spite of 
its producers’ buying markets and consumers’ markets 
being situated at long distances, Bombay Cotton in- 
dustry enjoyed especially favourable transport facilities. 

(v) Pot the supply of unskilled labour Bombay 
depended upon the coastal districts of Konkan, Satata, 
Ratnagiri and other parts of Bombay Deccan. 
Gradually workers were also attracted from distant 
regions like Rajasthan, West U.P., Madhya Bharat, etc- 

(vi) The humidity of Bombay was also a climatic 
advantage for the spinning of cotton thread. 

Thus a fortuitous combination of all these factors 
led to the initial concentration of cotton mill industry 
- k Bombay and consequently Bombay became an 
excellent site' for die pioneer cotton mills of India. 
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So that at the end of the 19th century Bombay alone 
represented more than half the installed capacity of 
the whole of India, and in spite of a few mills here and 
there, this island city with its 82 cotton mills could 
justly be called the “Cottonopolis of India” * 

But after 1921, the dispersal of the industry set in. 
This process was specially rapid after the enervating 
depression in the Bombay textile industry which started 
in 1923 so that there was a relative decline in the 
predominant portion of Bombay and a relative increase 
in the industrial activity in the more and more interior 

regions, 

' This change has been due to the appearance of 
dcglomerating tendencies which act against local con- 
centration. These tendencies began as a result of : 
{i) increase in the land values and rents because of lack 
of area available for sites on the island ; (ii) rise in the 
cost of living due to scarcity of consumption articles 
because of the separation of the mainland of Bombay 
by the Western Ghats ; (iii) increase in internal cost 
of transport ; (iv) increase in rates, taxes, town duty, 
%’ater charges, etc., and lastly (vi) the change in the 
nature of consumers’ markets and production. So that 
Bombay lost the advantages of special transport relation 
and with the gradual economic development of the 
interior regions, the conditions for the establishment 
of cotton mills became more favourable and inviting. 

The causes responsible for the dispersal of the 
productive activity in the cotton mill industry may 
oe analysed thus : The initial dispersal of the in- 
dustry was due to the development of the means of 
transport and communication in the interior regions. 

*T. R. Sharma, Location of Industries in India, p. *7* 
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With the penetration of the railways in the interior, 
many new centres sprang up. Many of these centres like 
Coimbatore, Madura, Bangalore, N agpur, Indore, Shota- 
pur and Baioda were favourably situated both in regard 
to raw materials and the consumers’ markets than the 
places of original locations. As they were situated ® 
the heart of the cotton-growing tracts as well as near 
the consumers’ markets, they offered the possibility or 
saving double freight on raw cotton as well as finished 
foods with regard to foreign competition, the mills ® 
the interior could also enjoy at least partial protection 
in their local markets to the extent of saving the rail- 
way freight from die ports to the internal markets. 
Hence, new cotton mills sprang up wherever capital 
and organizing ability were available. 

The earliest development of the cotton mill industry 
outside Bombay city took place at Ahmedabad, where 
the financial facilities and the entrepreneurial ability 
were in no way inferior to those at Bombay and 
where the mills were situated in the midst of the 
cotton-growing districts of Gujrat and Saurasbtra. It 
is the only centre in India which resembles the great 
cotton centre of Manchester situated in Lancashire 
region and probably for this reason it is called the 'The 
Bolton of the East’ * and where Broach and Dholefas— 
die two important varieties of cotton predominantly 
used here** ate grown and its nearness to the sea enables 
it to import foreign— the East African and die Egyptian 
cotton—easily, and the machinery and the mill-stores 
from abroad. The spinners and weavers required for 
die industry were drawn from a class of people whose 

*T. R. Sharma, Location of Industry in India, p. jj. 

**Rcpottoftbe Bombay Textile Enquiry Committee, (195? 
3 *)i p« 7 °- 



MANUFACTURES 


385. 


a °cestor$ carded on hand spinning and weaving before 
machinery came into use. The finished products 
could be conveniently distributed in Guirat, Saurashtra 
E. Punjab, M. P. and Rajasthan, because of Sts 
railway connection*. In caually favourable conditions 
*he cotton industry reached certain other centres like 
Sholapur, Hubli. 

Besides the advantages of local supplies of raw 
materials cheap labour, and regional consumers' mar- 
kets the cotton-growing tracts of Madhya Pradesh 
had an additional advantage of having the remarkable 
coal-mines within the State. Sri J. N. Tata realising 
rhe importance of this region decided to locate 
his mills at Nagpur. The town was situated in the 
cotton-growing tract; it was the terminus of the 
Western Rly., it was within reach of supplies of coal from 
Warora mines and it was the chief market for manv 
miles around. It was also the centre of a large hand- 
loom industry ready for the products of Tatas’ weaving 
mills. Land was also cheap, agricultural produce abun- 
dant and the distribution of the manufactures could 
easily be facilitated owing to the central position of the- 
town. 

The first up-country mill was located outside the 
peninsular India— on the edge of .the cotton-growing 
region of the Indo-Gangetic plain at Kanpur. Owing 
to its favourable geographical situation large quantities ■ 
of cotton passed through Kanpur and on account of its 
being an important trading centre it possessed excellent 
financial facilities, while cheap labour was provided by 
the thickly populated areas in the vicinity. It had very 
good location for obtaining the supplies of good coall 
fc >m Bengal an d Orissa. 

*Report of Indian Tariff Board (1927), Voi. II, p. 390. 
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Though West Bengal lies away from the cotton- 
growing belts of the country, yet on account of favour- 
able situation of the port of Calcutta for importing raw 
cotton, mill-machinery and stores, the nature and extent 
■of wide market in the neighbouring states of Assam, 
Bihar, Orissa, Manipur, Tripura, etc., along with the 
supplies of good coal within the state itself, it was 
found practicable to set up cotton mills in West Bengal. 
Here the climate also favours the use of cotton clothes 
throughout the year. 

The development of die hydro-electric power in the 
country has also favoured the dispersal of the industry. 
The extraordinarily rapid expansion of the spinning 
industry in the Madras state— particularly in Coimbatore, 
Madura and Tinnevelly was greatly assisted by the 
completion of the Pyakra Hydro-electric scheme, and the 
readiness of die local industrialists to take advantages of 
the new sources of power. Similarly, the expansion of 
the Singarapct was greatly helped by the construction of 
the Mettur Stanley Dam. The completion of the Papa- 
nasam Hydro-electric scheme also helped the expansion 
of the industry in Tuticorin, Koviipatti, Madura, Amba- 
satnudraro, etc. The future development of water- 
power will further lead to a wider dispersal of the 
industry. 

The industry has also shifted from regions of high 
costs to those of low labour-costs. In cotton textile 
industry wages form 20 to 27. per cent of the total costs 
or 40 to 54% of the total woric cost; depending on the 
productivity of labour, level of wages, and the character 
of output. The wages are high in centres like Bombay, 
Ahmedabad, Delhi, Baroda, Indore, Kanpur and Madras, 
etc., and they are lowest in Kerala, Ramnad, Tinnevelly, 
Salem, Trichinopoly, Pudokota, etc. Hence, new 
cotton mills after 1933 have been located in centres 
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like Madurai, Tinncvelly, Coimbatore, Raranad, Salem, 
Sholapur, Barsi, Gohak, Dhulia, Amalncr, Jalgaon, 
Kaloi, Poitad, Nadiad, Ujjain, Beawar, Agra, Hathtas, 
Broach and Bangalore. 

The new mills in the interior have captured the 
markets of Bombay and Ahmedabad for coarse materi- 
als in their own areas and have thus forced these centres 
to change the nature of their production. The city of 
Bombay has gone to fine and Ahmedabad has gone to 
finer still and is leading the whole of the Indian 
industry in this respect. From the point of progress in 
tjuality Ahmedabad resembles what they call in 
Lancashire the Egyptian section of the cotton industry 
while Bombay the ‘American section of the Britisn 
Cotton Industry.’ 

Production 

As is characteristic of the regions where the raw 
material is abundant, production of yarn exceeds that 
of cloth in India. Most of the yam spun is coarse, 
mostly below 30 counts. In 1931-32,88 p. c. of the 
yarn spun in India consisted 01 counts 1 to 30s. ; and 
only 3 p. c. of counts above 40s. This is due to the 
short and coarse staple of the raw cotton produced 
in India. Even the so-called long staple cotton in 
India, taking warp and weft yarn together, is suitable 
only for the manufacture of yarn of counts 24s. to 40s., 
for all the long-staple cottons in India do not have the 
required degree of evenness and strength. The Punjab- 
American crop represents the largest proportion of 
long staple cotton in India, but about four-fifth of 
this is sold by the cultivator mixed with Deshi cotton. 
For the production of yam of higher counts than 40s. 
no suitable raw cotton is available in India. 

*5 
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Finer yarn is spun in Ahmedabad andBombay from 
cotton imported from Egypt and the United States ot 
America. 

India is now sclf-safficient in matters of cotton 
'manufactures. 

During the War, there was a considerable increase 
in production, t. g. the production, of cloth rose to 
about 4,800 million yards in 1943-44- ® ut ® 
shottageofcoalthc production could not be raised 
father. The growth in recent years is shown 
below 

Cotton Mill Production 



Yam 

Cloth 

Coarse 

Medium 

Fine 

S, Fine 


(Crore lbs) (Crote yds) 

% 

*/. 

% 

% 

1948 

144 

4Ji 

18 

60 

14 

8 

I9JO 

«7 

36 $ 

- 

— 

- 

- 

1951 

130 

407 

9 

51 

33 

7 

tJJ* 

*45 

4S9 

11 

19 

ifi 

4 

*9H 

149 

485 

u 

<f 5 

18 

5 

*954 

i}« 

450 

19 

7i 

7 

3 

1955 

:6j 

5°9 

11 

74 

9 

6 


About 80 p, c. of die cloth manufactured in India is 
now of medium or fine quality. The imported cotton 
from the U. S. A. accounts for the increasing amouats 
of better quality of doth produced in India. 

India is now one of die largest producers of cotton 
textiles in the wqdd, arid the largest in Asia. Her 
progress was particularly, marked during the second 
World War. The following table gives the details of 
193 1 
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_ Spindles 
(Million) 

Looms 

(Thousand) 

Yarn 
(000 ton) 

Cloth (sq. 
yds.) in 1954 

U.S.A. 

,U.K. 

Japan 

India' 

2 3 

22 

: ii 

493 

385 

285 

204 

33*5 

388 

98,128 

199,360 

30,460 

30,250 


The' export market for out cotton industry is very 
small. Our chief markets arc the countries where 
die Indians have settled in large numbers. The most 
valuable markets are South and East Africa, Iraq, 
Persia and Ceylon. Bombay does the largest export 
trade. 

In i$jjj we exported 836 million yards of cotton 
cloth to foreign lands : — of which coarse cloth amount- 
ed to 176.6 million yds; medium cloth 602.6 million 
yds ; fine 3 j.'8 million yds ; and superfine 21.0 million 
yds. • The main'varieties which'wc export consist of 
sheetings, long cloth, shirtings, coatings, voils, mulls 
and .chintzes. 

The Indian delegation to the World Textile Con- 
ference expressed Indian desire to export r,ooo million 
yds. of doth per annum which target the Second Plan 
has accepted. 

Besides cloth, cotton twists and yams are , .exported 
to. Burma,. Straits Settlement, Syria, .Aden,. Thailand, 
Iraq, Arabia,, and other countries. where Indian immi- 
gration is considerable. In. 1953,. we exported, 23 
million lbs. as compared to 18 million lbs. in 1932.: : 

There is a great future for this industry in India . 
as the standard of Jiving is rising. ’ At present' the # 
average consumption of cotton cloth in India works 
out at about 12 yards per head. . This is very low 
■when , compared with 64 yards which, is the average 
for TJ. S. A. To raise -the consumption of cloth to 
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lent figure in India will requite a tremendous 
growth of the industry and at the same time the pur- 
chasing power of die people. 

Under the Second Plan it is proposed to increase 
the total output of cloth from 6,850 million yds. in 
1955*56 io 8,500 million yds. in 1960-61 and the output 
of yam from 1,630 million lbs. to 1,950 million lbs- 
The object is to increase the per capita consumption 
of cloth by 18 yds. 

Cotton Handloom Industry 

Hand-spinning and hand-weaving have been India’s 
traditional village industries. The spinning wheel was 
being universally plied in most Indian homes. Even 
today it is one of the important cottage industries of the 
country. According to the Fact Finding .Committee," 
1942, the number of weavers were about 2.4 millions 
besides about 3.6 million auxiliary workers; thus giving 
a total of 6 million weavers for undivided India, for 2 
million working handlooms, and the value of handloom 
production was estimated at 72.80 crores of rupees. 
Even -after partition, handloom weaving industry is 
still an important industry, in fact the largest and the 
most widespread after agriculture. This industry now 
provides employment to 14 million people and produces 
about onc-tnitdof the total production of cotton cloths 
and has about 25,26,000 handlooms. The annual pro- 
duction is estimated to be 1,800 million yds. of doth. 

The problem of raw cotton supply is a new prob- 
lem which faces this industry due to the partition of 
the country. The amount of raw cotton produced in 
the Indian Union is not enough for the home needs. 
Raw cotton has, therefore, to be imported from Pafcis- 
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tan and other countries. The following table shows 
the consumption of raw cotton in Indian Mills 

(In million bales of 400 lbs each) 



Indian 

Pakistan 

Foreign 

Total 


Cotton 

Cotton 

Cotton 


1946-47 

1.4 

1.02 

0.70 

3.86 

1948-49 

2.12 

0.41 

0,7a 

4.25 

1950-51 

i.JJ 

O.O! 

1.09 

3.65 

*952-53 

?.6i 

— - 

0.B5 

4.4<S 

t 9J$-54 

j.89 

— 

0.71 

4.61 

*954-5? 

4.14 

— 

0.63 

4-77 

*95 ?-?6 

4-37 

— 

0.60 

4-97 

Cotton mills at 
difficulties 

present suffer from the following 


(i) Though the Post-Wat Planning Committee esti- 
mated that the optimum size for a composite mill is 
25,000 spindles and 600 looms, but unfortunately a 
large number of composite mills as well as spinning 
mills arc below the economic size. According to the 
estimates of the working party oh cotton mill industry 
some t jo mills arc uncommercial. 

(ii) A large number of mills have worn-out and 
obsolete machinery. The Bombay Millowncrs’ Asso- 
ciation estimated that nearly 90% of the machinery in 
Bombay mills is more than 25 years old. Hence, the 
listing mills should be brought to the economic size 
a nd the machinery and technical equipment should be 
renovated and modernized. 

(iii) In spite of growth of industries in other parts 
of the country such as Madras, M. P., U. P., the indus- 
try still continues to be concentrates in Bombay where 
r?% of be existing spindled and looms are installed. 
Hence, mills should be properly located. 
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The distribution of handloomsin 195 1-52 has been 
estimated to be as follows 


Madras 

Si Lakhs 

U.P. 

$ 

Bihar 

a ,, 

Bombay 

» 

Hyderabad 

15 » 

Bengal 

2 « 

M.P. 

I lr 

Orissa 

•i »• 

Tramcorc 


Others 


Total for India 

i8j Lakhs 


The yarn needed by Ac industry is supplied mostly 
by the mills. It is only weaving Aat is generally 
done in these small towns. In some cases, however, 
yarn used is also liandspun. Cotton is distributed to 
women-folk in Ae sutrounding villages where it is 
spun and then brought to die town to be woven. 

With Ae improvement of the liandloom in recent 
times, the quality of Ac goods produced on Ac looms 
has considerably improved. Sudi improved quality 
goods' enter successfully into competition wiA mill 
products, and give employment to Aousands of 
workers. 

In India both the coarser and finer qualities of 
goods are made by handlooms. Napkins, gauze, 
bandages, jaconet, bedsheets, table cloths, curtain 
cloths, bordered saxics, and cloA of coarse type ate 
usually produced on the handlooms. One of the 
reasons wiiy Ac hand woven doA is more popular 
than machine-woven cloA Is the variety of Ac patterns 
which an be produced on the hand-made article. 
Muslims wear plaids which’ arc of infinite variety while 
borders arc common on Hindu mcn’s and figures on 
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Hindu women’s clothing. Hand weaving supplies 
this demand in an endless selection of patterns. 

The following table shows the cloth produced on 
the handlooms and its value in rupees : — 


Year 

Cloth produced 

Production 


in 000 sq. 

(in 000 Rs.) 


yds. 

1957 

62,33 

24,28 

<b,75 

*946 

70,05 

1949 

7 i ,59 

UMt 

1952 

— 

70,96 

J 953 

— 

135,97 


Important centres for the cotton handloom industry' 
in India are Bananas, Gorakhpur, Tanda, Etawah in 
U. P. ; Chanderi in M. P. ; Nagpur, and Poona in 
Bombay; Bhagalpur in Bihar; Shantipur in Bengal; 
Kozhikhode, Madras, Madurai, Coimbatore and Karna- 
ta k in S. India ; Govindgath and Chomu in Rajasthan. 

According to the estimates of the Village and Small 
Scale Industries Committee, the additional quantity 
required to be produced on handlooms may be as 
much as 17,000 million yds. by the end of 1960-61. It 
is proposed to increase the number of handlooms in the 
50-operative field from 1 million to 1.45 million. It 
is also proposed to introduce technical and other 
improvements, thus raising the production per unit 
from about 4 yds. to about 8 yds. a day. 

Jute Industry 

After cotton textile industry the most important 
industry is jute. In 1953-54 there were 104 mills 
with 72,235 looms consisting of 68,608 looms for 
hessian and sacking and 3,627 other looms. It has 
the capital of 67-2 crores and gives, employment to 
306,000. persons. This industry is still predomi- 
nantly localized in West Bengal. It is particularly 
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striking to note that raw jute which is the chief taw- 
material of this industry is a “pure taw material” as 
it imparts its foil weight to the finished product. The 
loss of weight in the process of manufacture is almost 
negligible, in fact much less than in the case of raw 
cotton. The location of industrial unit need not be 
near the sources of raw material, Nevertheless, the 
excessive concentration of the jute mill industry in 
the Hooghly Riverian can be attributed to the com- 
bination of various factors 

(1) Bengal occupies a unique and unrivalled position 
as producer of raw cotton jute, for it accounts for 
90% of the India’s output of raw jute, The rich 
alluvial soil and the humid climate of Mymensingb, 
Tipettah and Faridpur are exceptionally suited for 
the production of raw jute, 

(ii) The net-work of waterways, which connect the 
most important jute-growing regions of West Bengal, 
offer favourable facilities for assemblage and trans- 
portation of raw jute from centres of production to 
centres of manufacture. TheGanga, the Brahatnaputra, 
theMcghna along with their tributaries provide the 
cheapest form of transport for the movement of jute 
fibre from fields to the factories. 

(iii) The proximity of coal deposits has been a 
material consideration-as it can be cheaply had from 
mines of West Bengal and Orissa, etc. The distance of 
taniganj andAsansol coalfields is only about 120 
miles. 

(iv) The earlier concentration of the industry m 
and around Calcutta could be ascribed to the availabi- 
lity of British, mainly Scottish enterprise and capital-" 
both, of which played a very great part in the develop- 
ment and expansion of jute mil industry. 
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^ (v) The insular position of Calcutta offered addi- 
tional advantages to the jute industry in regard to- 
foreign markets. Besides, mill stores could also be- 
imported from abroad easily. 

(vi) It is worth noting that Bengal did not provide- 
necessaty labour for the jute industry. It .was drafted 1 
from Bihar, Orissa, U. P., and even ttom Madras. As- 
early as 1906 two-thirds of die employees in the jute 
mills were immigrants and nearly 90% of the labour 
was imported. 

(vii) Humid climate necessary for jute manufacture 
is also the characteristic of the Hooghiy basin. 

Thus it will be observed that because of the above 
factors jute industry is highly localized in a small 
strip of land' measuring 60 miles in length and two 
miles in breadth lying Song the bank of river Hooghiy, 
above and below Calcutta— from Tribeni (30 miles 
above Calcutta) to Uluberia (20 miles below) on the 
north bank of the river and from Halishahar (2® 
miles above) to Birlapur (22 miles below Calcutta) on 
the south bank. This small tract of land accounts, 
for more than 90% of the total manufacturing capacity 
of the industry. The greatest concentration lies, 
within a 15-mile belt extending from Rishra on the north 
bank to Naihati in the south. The important centres 
of the industry are Bally, Agarpara, Rishra, Titagarh,. 
Scrampore, Budge-Budge, Sibput, Salkia, Howrah,. 
Shyamnagar, Bansbaria/Kankmara, Uluberia, etc. 

"It is interesting ‘to note the absence of jute mills in- 
foe principal jute-growing belt of E. Bengal (E. 
Pakistan). The important reason for it is the peculiar 
character of the transportational system which entails- 
several transhipment hurdles. The_ three important 
districts growing jute are Mymcnsingh, Dacca and 
Tippers — all lie on the opposite bank of Brahmaputra 



394 


ECONOMIC GEOGRAPHT OF INDIA. 


liver which is unbridged, and the transport across 
die river involves the problem of transhipment All 
raw-jute thus moving to Calcutta on the Dacca section 
has to be transferred to flats either at Jagannathganj or 
Narayaaganj and loaded on wagons again at Setaj- 
ganj and Khulna respectively. Had the mills been 
located in the principal jute-growing belt, the tranship- 
ment hurdles had to be undergone twice, once in 
moving the coal, mill stores, labour, etc., to the mills 
and then again, in moving the finished goods to 
Calcutta for export to consumers’ markets overseas and 
to Indian States. 

For some time past there has been a slight dispersion 
of the jute industry. This may be attributed to increas- 
ing demand for goods in U. P., Bihar after the rapid 
development of the sugar industry, aod secondly, to the 
•availability of many local fibres suitable for jute manu- 
facture in Madras, U. P., and Bihar. Hence four 
jute mills have been established in Madras and Andhta 
(atChitwalshah and Naulimarlla) and three in Bihar 
and Orissa (at Darbhanga and Pumea) and two in U. P- 
(at Kanpur and Sahjanwan) and one in Madhya 
Ptadesh. It i$ felt that further dispersal of the industry 
is passible by encouraging the cultivation of jute in 
■other areas of India, 

The geographical distribution of the Jute Mill in- 
dustry in India is as Mows 

Jute Industrt, 1951 



No. of ! 
. Mills 


| Total 

1 % 

| Total ot 

1 all looms 

West Bengal : 

I 5i 

45,208 

22,220 


1 65,41s 

Madias 





1,042 

Bihar 

i » 

89 

8 57 


926 

U.P, 

j 5 

}02 


1 i 

821 

Orissa 

1 

41 ! 

17s 

— ■ 

l <SM 57 _ 


i 105 Uj,9:S ; 

1 54,109 1 
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^■ n . 1 955 i there were 112 jute mills, of which ioi 
^ ere in Bengal, i in U. P., 3 in Bihar ; 4 in Madras 
^nd 1 in M. P. The total numbet of looms were 
■08,974 of which about 210,50 were for hessian and 
the test for sacking. 

. India has the largest jute manufacturing industry 
in the world. The following table shows this : 


World distribution of jute looms (1950-5 1) 


Country 

Looms 

(000) 

World% 

India 

Germany 

Great Britain 

France 

Italy 

Belgium 

North America 

South America 

68*4 

9' 6 

8-j 

TO 

yo 

yo 

*•7 
<5*o . 

57 

8 

7 ' 1 

5*8 

4'I 

2 '5 

i-j » 

5-0 


Jute Production and Exports 

The most important .manufactures of jute mills are 
gunny bags, for packing rice, jute, wheat and oilseeds ; 
hessian cloth or bags used for bailing, cotton, wool and 
other fibres, coarse carpets and rugs, twines, cordage 
and ropes. The following table shows the production 
of manufacture for recent years 


Jute manufacture (In ’ooo tons) 


Yeac 

Hessian 

Sacking 

Other 

Total 

.195 W* 

- 3°9 , 

607 . „ 

, _ 

945-z 

I 95*-J3 

348 

510 

' 33-o 

892 

1 M5-J4 

590 

445 

30.0 

865 

l 9J4-55 

399 

357 

}8.i 

995 


. Among the various problems facing the jute 
industry in India is its dependence upon raw jute from 
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East Pakistan. The Indian jute industry requires nearly 
7 million bales of raw jute per annum if ali the mills 
work to full capacity. But India produced oniy i\ 
million bales of jute in 1947-48 ; 2 million bales in 
1948*49 ; 3 million bales in 1949-50 and 3! million 
bales in 1950-51. Negotiations to secure raw jute 
from Pakistan were unsuccessful. In 1954-55 the internal 
output of raw jute was 2.9 million bales and this along 
with imports of 1.2 million bales from Pakistan gave 
an inadequate supply of raw jute to India. Hence, 
efforts have been made to increase die production of 
mote jute in U.P., Madhya Pradesh, Orissa and 
Kerala. Under the Second Plan, the output of raw 
jute is expected to increase from 4.0 million bales in 
1955-56 to 5.0 million bales in 1960-61. This means 
that Indian mills will have to continue to depend on 
imported raw material for a considerable time in future. 

Unlike cotton industry the jute industry of India 
is essentially an export industry. It is a dollar-earning 
industry! The following table gives the figures of 
jute exports from India : 


Year (’o< 

jo Tons) 

Gunny Bags 
(Value in 
Lakh Rs.) 

food tons) 

Guany cloth 
(Value in 
Lakh Rs.) 

1950-Si 

345 

5,539 

j66 

5 , 19 ! 

1951-51 

473 

15,519 

187 

12,458 

1951-5} 

371 

6,139 

304 

4,024 

19SJ-S4 

354 

4,oi4 



1954-55 

4Ji 

5,685 

360 

Mil 

1955-56 

452 

5.419 

36 a 

5,9°* 


Our exports of jute manufactures consist mainly 
of jute cloth, jute bags and twist and yarn. The 
important buyers of jute bags are U. S. A,, Cuba, 
Australia, China, U.K^ China and Argentina. Jute 
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cloth is exported to U. K-, Canada, U. S. A. and Argen- 
tina while there is a considerable demand for twills in 
Egypt, Levant, South America and South and West 
Africa, 

As the 'foreign trade or the inland trade of the 
world increases the demand for jute products for pack- 
ing also increases. Many countries in the world, there- 
fore, attempt to grow some substitutes for jute. In 
North America, U- S. A., Sweden, S. Africa and Austra- 
lia Kraft paper bags and cloth have been used for this 
purpose. But no fibre satisfies the double require- 
ment of cheapness and strength that the jute fibre 
possesses. 

One such substitute is the 'sisal' grown in East 
Africa and other parts of the world. It is thought that 
the quality of the 'sisal' has been considerably improv- 
ed recently to make it suitable for producing bags. A 
feature of the recent growth of industrialism in South 
America is the attention which the various' govern- 
ments are giving to the use of indigenous fibres for 
manufacturing purposes. -In view of the large variety 
of fibre plants which are to be found in South America 
what is happening there is but natural.' Brazil and 
Ecuador are well placed for the expansion of .industries 
concerned with sack and bag making. In Brazil, special 
attention is being given to the possibilities of earn, 
which is indigenous to the country. Its leaves leach a 
length of from 5 to 6 feet, each plant having three or 
four usable leaves which produce on an average ,25 
grammes of dry fibre. The distribution of ;the yam' 
plant in Brazil is very extensive. It is abundant in the 
valley of the River San Francisco and in the sandy 
portion of Pernambuco, Ceara and Bahia, lit is_ claimed 
that this Brazilian fibre is better than Indian jute for 
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bag making. The points emphasized in favour of 
'mod are that it is naturally white, that there is no 
necessity for it to be carded and emultioned before 
being spun and that the longer the spindle the better. 
It is also claimed that the strength of ‘cam’ is sixty 
times that of jute. 

Newzealand has introduced Pbortt/m Tenax, Russia 
and Argentina use linseed fibre, other natural substitutes 
are Manila hemp, Bow-string hemp ; Kcnof; Bimli jute; 
Bombay hemp ; Julitaietc. 

The jute industry of India has profited much from 
wars in the past. Thus, the Crimean Wat and the 
American Civil War brought prosperity and opportu- 
nities for expansion, while the two Great Wars created 
an unprecedented demand in this industry. The trench 
warfare which prevailed in the wars needed millions 
of bags. In the second World War also, there was a 
large demand for sand bags for A. R. P. work. The 
second World War, however, used fewer bags than the 
first World War. 

Woollen Industry 

The Woollen Industry in India is not an important 
one. The hot climate of the country over the greater 
part stands in the way of a large demand for woollen 
goods. The home supply of raw wool is also very 
inadequate. _ There were 44 woollen mills in India in 
1951. of which 26 were in the Punjab ; 9 in Bombay ; 
410 U. P ; and 1 each in Bengal, Kashmir and Mysore. 
These employed about 25,000 workers daily. These 
mills in India work mostly imported raw material and 
cater for the needs of the towns mainly, Kanpur, 
Dhanwal, Ahmedabad, Ludhiana, Bombay, and Banga- 
lore are the important centres of this industry. Kan* 
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.pur has the distinction of having the largest woollen 
mill (Lal-imli) in Asia. Indian wool is roughly classi- 
fied as : (i) Hill wools used in the manufacture of blank- 
ets, tweeds, over- coatings and lower quality of woollen 
shawls ; (ii) Plain wools both of coarse and fine type 
coarse-type is used for low grade blankets and rugs 
and fine type for better class of blankets, woollen 
broad cloths, treeds and good grade carpets. The 
Indian consumption of raw wool is about 24 million, 
lbs. a year. 

Woollen handloom industry is widely established- 
throughout the country. 75 % of the industry is con- 
centrated in the colder parts of India, U. P., Punjab, 
Rajasthan and Kashmir. This section of industry pro- 
duces a wide range of products— blankets, durrics, car- 
pets, tweeds, shawls, loins , coatings, pattees , scarfs, etc. 
There is also some production on a lesser scale of knit- 
ted goods, e. g. socks, jerseys and pullovers. Certain 
goods have a considerable market in the country as- 
well as abroad— such as Kashmir shawls, carpets and 
namdas ; carpets from Mirzapur and Amritsar and drug- 
gets from Mysore and Bellary. The mill production of 
Woollen goods in recent years is given below 

Woollen Manufactures 
(Lakh lbs.) 

1948 200 

1949 210 

1950 180 

1951 ■ 177 

1932 t66 

1953 192 

T954 194 

3933 207 
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Indian manufactured wool in the form of carpets, 
rugs, piece-goods and shawls are exported to U. S. A., 
U K., Canada and Australia. The following table 
•shows the export of these articles 

Exports of Woollen Goods 

1949-50 1952-55 ' 

'Catpets and rugs (in million ibs.) 10.4 7.1 

Piece-goods (in yds.) 31,887 37,000 

Shawls (in numbers) 48,071 58,727 

•Other woollen manufactures 1.3 1.0 

(in million Ibs.) 

'Total value of all woollen goods 2.6 3.2 

(incroresofRs.) 

During 1955-56 we exported 9.6 million lbs. of 
-carpets and rugs valued at 3.9 ciotes of rupees. 

Sugar Industry 


India is the largest sugar-producing country in the 
world, after here comes Cuba. About 20 million culti- 
■vatots in India ate engaged in growing sugarcane. The 
•country has 44 , 4 <S,ooo acres under cane cultivation. 
The yield per acre in India is 14 to 15 tons, compares 
■onfmmSly wth *c yields ofS a tons in Him 
J tons in Indonesia. It is India’s second largest 
Indus, ty nest only to totita. It gives emplovtnent 

to about 1.; lakh persons. Thetoltl K dse5nn.nd 
esne cess realised font die sugat factories from ipt4- 

AS, W^ramted to in., ewe, of,™ (of 
T. D,1 fa ' ,i ' SC r s cootlibuted in lp;4" 

oh. f V Bre “ b ttE Wasttypdd ,0 colti- 

“ for cane Rs. 6a craes paid aOT ’ £ ,, t[0JS 
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<by way of wages and salaries to the workers.. The total 
'capital invested in the industry is about Rs. 7 1 crores. 

Location of the Industry 

Sugar industry for its existence depends upon agri- 
culture for its raw material— the sugarcane, which is 
greatly a ‘weight-losing material’ as rhe sugar pro- 
duced from it ranges from 9 to 12% of the total 
•weight of the cane used. The cane is more difficult 
to transport than sugar and its sucrose contents begin 
•to deteriorate after it has been cut from the field and 
better recovery is dependent upon its being crushed 
•within 24 hours of its separation from the root. In 
Weberian terminology the sugar industry lias a ‘mate- 
'rial index’ of greater than unity, and hence, the 
industry is not capable of considerable dispersion, 
^Besides, the price of sugarcane constitutes 52.j8%-of 
the total cost of white sugar. The factor, makes the 
•sugar manufacture a ‘raw material-localized’ industry 
and as the local distribution of sugar-cane is more or 
'less entirely dependent on climate and rainfall. Nature 
•plays a decisive role in the location of this industry. 

At present the sugar industry is predominantly 
’localized in the two states of U. 3 ?. and Bihar, which 
■together account for over 70% of the productive 
•capacity in the industry and employ a little less than 
three-fourths of the total number of workers employed 
in the industry. These two states had the advantage 
of an early start. The earliest attempts to start the 
•sugar mills in north Bihar was made by the Dutch 
planters in 1841-42 and by the English planters in 1899. 
In spite of the failure of these early attempts the 
sugar industry qame to be established on a sound foot- 

£<$ 
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ing in this region as early as 1905. So that by 
out of ji sugar factories in the 'whole of India 14 
were in U. P. and 12 in Bihar. This number increased 
to 67 in U. P,, and 29 in Bihat in 1950-51; and to 0? 
in U. P. and 28 in Bihar in 1955-54. Out of a total of 
143 factories Madras had 4, and Bombay jj factories 

and 9 in Andhra. The excessive concentration of the 

sugar industry in these two States of U.P. and Bihar 
can be attributed to the following factors 

(1) More than 90% of the sugarcane acreage h es 
in Northern India in the Gangetic plain which posses- 
ses rich and fertile alluvial soil brought down by the 
mighty rivers like Jamuna and Ganga. This soil con- 
tains adequate quantities of lime and potash so very 
necessary for the cultivation of cane. Besides the 
loamy soils found in some regions ate exeptionally 
suited for cane cultivation, 

(2) The plain has a level surface, and this factor 
enables the region to enjoy the facilities of irrigation 
of the crop. The concentration of sugarcane crop in 
compact blocks also enables the sugar factories to get 
fresh cane-supplies direct from the fields. 

( 3) In case of most of the factory industries, die 
source of power is an important consideration, and 
therefore, in establishing such factories the question 
of the supply of fuel or electricity always plays an 
important part in fee choice of their location. But the 
sugar industry is entirely independent of the supplies 
of coal or electricity for running the machinery, 
because the bagasse obtained as a by-product is more 
than enough to meet die entire requirements of the 
mills for raising the steam to drive the machinery and 
no supply of fuel from outside is needed. 
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{4) Being nearer to die consuming markets, these 
states enjoy the advantages of cheap transport of sugar 
to these consuming centres. 

(5) The States of U. P. and Bihar ate thickly 
populated and hence large amount of labour supply — 
though inefficient— is available cheaply . 

(6j Water for factory purposes is abundantly avail- 
able from numerous canals and.rivers flowing in these 
regions as well the tube- wells. 

A fortuitous combination of all the above advan- 
tages is thus responsible for the localization of sugar 
industry in U. P. and Bihar. The most important 
centres of productivity are Kanpur, Meerut, Pilibhit, 
Lucknow, Gorakhpur, Allahabad, the districts of 
Meerut, Gorakhpur and Ruhclkhand division ; and 
Bhagalpur, Satan, Champatan, Muzaffarput in the 
districts of Satan and Champatan in Bihat. 

For some time past, the tendency of the dispersal of 
of the sugar industry is noticeable in newer areas es- 
pecially in Madras, Bombay, Bengal and Andhra. 
Many of these states enjoy exceptional natural advan- 
tages for the cultivation of sugar-cane. The first two 
states, being entirely tropical, ate climatically best 
suited for superior varieties of cane. ' The thick canes 
of southern India are rich in sucrose content ; less 
than 10 maunds of sugarcane is ^enough to produce a 
maund of sugar. The average yield of cane and sugar 
per acre in Bombay is 40 and 3 tons respectively. In 
exceptional cases in Bombay Deccan an yield of 100 tofts 
of cane and n tons of sugar per acre has been obtained. 
In the sub-tropical north nearly 11- to 13 mds. of cane 
is required to give 1 md. of sugar. The average 
yield of cane varies from 1 a to 18 tons’ per acre and 



die output of sugar per acre is estimated between 07 
and 17 tons. 

Besides the crushing season of sugarcane in Bombay 
and Madras is of much longer duration than that of OX 
and Bihar. According to the report of the Tariff 
Board (1938) the average of the actual number of 
working days of the central sugar factories for three 
years for the tropical region was 15a days as against 
118 days for the sub-tropical region.* The following 
table showing the monthly average cane crushing* 
based on the quantities of cane crushed in the typical 
factories, gives a fair idea of the crushing season in 
different parts of the country.** 

% OF THE CANE CRUSHED rN DIFFERENT MONTHS 


Months 

Sub-Tropical Region 

Tropical Region 


’usjal 

3 

iK 

P 

c 

1®! 

W3 

Bibar 

Benga' 

! 

! 

1 

L 

October 






« 

- 


November 

*n 




i*6 

12-8 


u’7 

December 

at- 5 






!•* 

6-t 

January 

18' 1 


it-z 


26-2 



n 

February 

*•7 


10- 1 

il-O 

21’6 

14*6 

22-4 

lV* 

March 

iyz 



20'9 

i6-8 



iro 

Apnl 

— 

7' 8 


8-a 


u'S 

18 -s 

n>7 

May 

— 


o-6 


1*6 

6-8 

u-8 

9' 8 

June to Sept 

“ 

- 

“ 


- 

0-3 


*3'5 

Total 

i 100 I too 

:e 

TOO 

TOO 

r^T 

too iff 1 


*Rspoit of the Indian Tariff Board on Sugar (1938)1 P- & 1 ' 
♦♦Report of the Marketing of Sugar in India (1943), P- 9r 
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Coupled with the advantages of tropical climate 
best suited for the cultivation of super varieties of 
cane, the availability of irrigation facilities, the pro- 
ximity of consumers’ markets and excellent transport 
facilities, which the ports of Bombay and Madras com- 
mand in relation to export markets, have placed these 
states in a very advantageous position for the further 
expansion of the industry. But despite these natural 
advantages the industry has not made rapid progress 
here because : (1) In Madras, the progress of cane 
cultivation has been hindered by the availability of 
wide range of alternative cash crops— groundnuts, 
cotton, plantains, chillies and tobacco in addition to 
staple food crop— paddy— which is more paying.* 
(2) Further the over-all cost of sugar manufacture is 
also very much higher in Bombay and Madras than 
U- P. or Bihar. In Bombay, the cost of cane- 
cultivation is much higher because of the cost of 
irrigation and the practice of heavy manuring.** 
(5) Moreover, in these states, the sugarcane is not 
grown in such concentrated and compact blocks as in 
U; P. or Bihar. The mills, therefore, experience 
difficulty in getting their supplies of cane from within 
the reasonable distance. 

In West Bengal, the industry is now making some 
progress. Although, some districts possess ideal con- 
ditions for cane cultivation, yet the severe competition 
frotn alternative crops like rice, jute and indigo has 
prevented the expansion of sugar industry. Mysore 


*The Location of Industry in India, p • 4 1 • 

**Report of the Tariff Board on Sugar Industry (1938), p. 
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find Madras have also developed the sugar industry. 
The sugar industry in these states has received 
great impetus from the completion of irrigation 
projects like the Erwin Canal in Mysore, the Nizam- 
sagat and Tungbhadta projects in Andhra and 
Cauvety Mettur, and Periyar irrigation projects in 
Madras. 


From the above analysis will be seen that the sugar 
industry is mainly concentrated in U. P. and Bihar. 
The sugar interests in U. P. and Bihar have felt that 
the industry in these two states— which have been the 
home of the industry since 4 th century B. G— Is 
placed in its most natural surroundings and as such, 
like jute in West Bengal, sugar has become identified 
wjth U. P. and Bihar and so it will be unfair 
demand that sugar industry should be, more or less, 
limited to these two states. / But it may be pointed 
out that an over-conccntration of the sugar industry 
in l). P, and Bihar would necessarily mean heavy trans- 
portation charges over long distances and consequ- 
ently considerable additions to the selling price of 
sugar. A. dispersal of the industry in various regions, 
suitable for Its growth aod deveopment would be, 
therefore advantageous to both the consumers and 
the producers— since it is likely to reduce the 
f} l 3 “crease the demand for sugar- 

R ' Ballcnslina has rightly suggested, “The future 
location of sugar factories must be such that they 
would be expected to cater to a market which 
is pnhncd to a reasonable radius of distribution 
provided that no sugar factories ate started In the 
areas where the costs of production are likely to be 
higher than the price at which the sugar produced in 
other regions can be sold there." 
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The following table shows the concentration of the 
industry in 1955-56- 


Recovery 
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pet acre in 19J6-31. It Is clear that from the agricul*" 
total point of view the policy of protection given 
to the Indian Sugar Industry has done considerable 
good to the country. The cost of production of 
sugar in India, however, is high when compared with 
Java or other tropical arm where the cane yield is 
higher. The most outstanding feature of the sugar 
industry in India is the short crushing season due to 
the hot, dry summers over the cane area The cane 
must be removed from the fields and crushed before 
this dry and hot season starts. The crushing starts in 
December and ends in February. In 195 j the factories 
worked for 145 days only. 

The effect of protection to sugar industry was 
marked in the number of new mills. The very first 
year of protection witnessed a doubling of the number 
of factories operating in die country. 

This unprecedented increase, however, created 
certain difficulties for the industry, Over-production 
and uneconomic internal competition beams marked. 
In 1934, therefore, ' an Excise Duty was imposed, 
which slowed down the erection of new factories in 
favour of the extension of plant in existing factories. 
The sugar production in India increased at such 
a rate that in 1937-38 the net imports of sugar had 
fallen away to the comparatively insignificant figure 
of 22,000 tons— essentially of special qualities of sugar 
not manufactured by Indian factories— against a total 
consumption of approximately 1,200,000 tons. The 
sale price of sugar also came down from about Rs.9/6 
ipet maund to about R$. 6/9 per maund. The condi- 
tions, however, have changed now. In 1953 the 
Government changed its policy and imported foreign 
sugar. The import duty on sugar has also been 
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reduced from Rs. 14-14 to Rs. 7 per cwt. This duty is 
flo longer protective. 

On account of the peculiarity of the climate in 
JNotthcrn India, which limits the supply of cane to- 
Uie factories only to a few months, from about 



Member to Match, the sugar factoiies have to 
Attain idle for the greater part of the year, _ Even 
aun “g this short crushing season, some factories are 
Q n»ble to get enough cane. There is a tendency on i 




410 ECONOMIC GEOGRAPHY Of INDIA 

the part of the factories, therefore, to acquire laud 
oeai their sites for cultivating sugarcane on modern 
'fines. This is an effort to copy Java and Cuba, etc, 
In India the sugar factories have to depend upon foe 
•cultivator for foe supply of cane. 

In Southern India crushing period is a longer one, 
as foe hot, dry and scorching summer ofthelndo- 
■Gangetic plains is not felt there. 

Most of foe cane juice is water and is evaporated 
or drained off as molasses when sugar crystals are 
made from it. The total amount of sugar obtained 
tfrom the cane is only about one-tenth of the weight 
•of the cane, In Java and other tropical islands this 
'is slightly more than in India, owing largely to the 
•efficiency of the sugar mills. In India, only 1.39 tons 
•of sugar is recovered per acre, as against 6.4? in 
Hawaii ; 5.07 in Peru ; 6.44 in Indonesia, sit in Phili- 
ppines and a 43 in S. Africa, 


Production 

It has been estimated that approximately 5 5 % of foe 
total cane produced in India is utilized for foe purpose 
•of. making wr and khandsari. Only 25 p. c goes to the 
mills tor the manufacture of crystal sugar. In India 
three types of sugar arc made-Gur or jaggery, khand- 
m and vh„e scp,. (i) Of tec 4? simplest is 
jaggery, being merely cane juice boiled and solidified. 
Juice is boiled in open pans to solidifv. (ii) Khandsari 
« made through an indigenous process by foe molasses 
being separated from sucrose. Its output Is small 
■being about i* lakh tons. (Hi) White sum, is directly 
•produced m foe factories in India 
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The following table shows the production of gur 
and sugar in India, from 1946*47 to 1955-56 
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The consumption of sugar in India is lowest in the 
world. We consumed only 26.5 lbs. of suger pet head 
(<95 *} as against 130 lbs. in Australia and Cuba ; 108 
lbs. in Newzealand ; too lbs. in Canada ; 119 lbs. in Ire- 
land ■ 89.5 lbs. in U. K. and 99.9 lbs. in Denmark. 

Njnder the Second Plan, it is proposed to increase 
the production capacity from 17.4 lakh tons in 1955-56 
to 25 lakh tons in i960- 61 and the output of sugar 
from 17 kkh tons in 1955*56 to 22.5 lakh tons in 1960- 
^t; Of this increase in output the co-operative sugar 
tn'lls are expected to account for 53 lakh tons. 

Exports , 

In past, In'dia depended oh foreign countries fot 
* u g« and in 1929-50, we imported neerly 9} kkh' tons 
sugar, but in recent years, as the sugar output has 
increased, imports are only nominal. However, res- 



412 ECONOMIC GEOGRAPHY OF INDIA 

tricted exports of sugar to the extent of a few thousand 
tons per annum has been taking place to some oi the 
neighbouring countries. The chief difficulty in increas- 
ing exports is the high cost of Indian sugar. As against 
the ex-factory price of Rs. 27 pet md, of sugar in India, 
the landed cost of sugar in most of the countries is 
Rs. 21 to 2} per md. The cost of sugar production is 
high in India because some 80 factories are below the 
optimum size of 800 tons of cane crushing capacity 
per day. 

By-products of Sugar Industry 

The three main by-products of sugar industry' are 
bagasse, press-mud and molasses. These are used as 
raw materials by a nutnbet of industries, Bagasse is 
widely employed in the manufacture of paper pulp and 
card board. Wax is extracted from press-mud and 
molasses is used in die manufacture of aconitic acid, 
industrial and power alcohol, chemicals, tobacco curing 
ether, chloroform, acatic acid, etc. 

Power Alcohol 

There are 44 distilleries in India which distill alcohol 
cane molasses, Alcohol is available in three varieties. It 
can be used as drink ; secondly it can be used for 
manufacture of 2 number of chemicals, arid thirdly it can 
be used as a motor fuel, for the production of mechanical 
power known as power alcohol. There are at present 19 
units equipped with necessary facilities for the produc- 
tion of power alcohol— widi an average rated capacity 
of 12.859 million gallons of power alcohol and 5.948 
million.gallons of commercial alcohol.- Of these units 
12 arc in U. P ; 2 in Bihar, 1 in Andhra, 1 in Mysore, 
1 in Bombay and x in die Punjab. 

The molasses can also be used as cattle fodder ; for 
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building road surfaces mixed with asphalt or bitumen 
and as manure. 

U, P. is the largest producer of molasses in the 
country, as will be evident from the following figures : 


(Production in ooo tons) 1955-56 


U.P. 

5,815 

West Bengal 

45 

Bihar 

1,128 

Orissa 

27 

Bombay 

68} 

Mysore 

187 

Andhra 

645 

Madhya Pradesh 

150 

Madras 

276 

Kerala 

56 

Punjab 

168 

Rajasthan 

59 


The following table gives the production of 
alcohol 


Yeats 

Power 

Rectified spirit 

Denatured 

Spirit 


(In ’000 gaUons) 


*95° t 


3.45 5 • 5 

1.477*2 

1951 

5,809-2 

} ,0:9*6 

ijjGC 8 

1951 

7.742'4 

4,668-0 

• 4,1 7 8 U 

l 955 

8,120-4 

4.}76'4 


>954 

8,007 '6 

4,630 '8 


„ >955 

14.432 '8 

5,155-4 



PAPER INDUSTRY 

The first paper mill was started in India about a 
century ago in 1867 on the Hooghly. _ With the help 
°f protection from 1925 to 1947s industry man 
steady progress, though slow. The paper 1D ° U A^ 
today is one of the major industries. It P rovl . 
employment to 23,700 persons during 1955 ' 

. At present there are 20 mills in India with <*n 
^stalled capacity of 210,000 tons. The number 
P a pec mills in India atthe beginning of i95r-5 2,w2 ' 
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•with a capacity- of 156,000 tons. Since then, three- 
new plants have gone into production and 1 '14 ■ of' the-; 
existing units have been modernised or expanded. As.' 
a' result the total installed capacity of the industry has., 
been increased by 75,500 tons. 

The following table gives the progress of the 
industry. 


No. of 
Years mills 


Installed 
Opacity 
(000 Tons) 


Total . 
Production 
(000 Tons) 


* m 

J 

34 

27 

. m 

6 

37 

26 . 

1937 

10 

N.A. 

48 . 

1948 

16 

105 

98 

1949 

• r6 

no - 

m ' " 

1950 

16 

114 

109 

1951 

17 

137 

151 

*95* 

18 

147 

13* 

*953 

18 

M3 

140 

*954 

19 

153 

M4 

1956 

so 


— 


Unlike the sugar and the cotton industries, ’- the 
paper industry of India is handicapped for want of a 
large home .market. Owing to the...backwatd state 
of education in the country, the consumption of paper 
in India is very little. The following table compares 
the annual pcr’hcad consumption of paper in some 
countries in- : 


' U.J 5 .A. 
Britain 
Canada 
Sweden 
Germany- 
Egypt 
• India ■ 


500 lbs. 

175 » 

„ 

77 » ■ 
4 .» 
i *4 ,* 
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Raw materials form the bulk of the requirements, 
of this industry. Roughly about 8 tons or these are 
required to produce i ton of paper. Luckily India 
has a large supply of raw material necessary for a 
prosperous paper industry. Most of this material has, 
however, fallen to the share of Pakistan. The 'Saba? 
or the * Mabar grass' is the staple material for paper 
waking in India. It closely resembles the Esparto 
grass of Africa which is so much in demand by the 
British paper industry. Tire greatest drawback of 
the Sabai grass is that it grows in tufts intermixed 
with other vegetation and it is difficult to separate 
impurities from it. Its supplies arc also limited. The 
supplies of bamboo, the other raw material of paper 
industry in India, arc almost inexhaustible because of 
Jts quick and dense growth. The regeneration of 
wood-pulp forests takes about sixty years, while the 
bamboo forest is ready in a year or two. The quality of’ 
paper produced from the bamboo, however, lacks in 
strength. But the bamboo has an advantage over the 
Sabai in that the paper can be made entirely from 
bamboo without any admixture of woodpulp. 

But . the paper made from bamboo lacks the 
bulking quality of Sabai grass paper and cannot^ so 
easily be used both for printing and for writing. 
Oa the other hand, both in finish and clearness 
°f surface of writing it is greatly superior to 
8^ss paper, and does not compare unfavourably 
with the imported paper. Though India does not 
produce paper from wood yet cither because suitable 
wood does not grow in India, or it grows in inacces- 
sible areas in the Himalayas, the recent discovery of 
methods for manufacturing paper from bard wood 
“as made a revolution. New mills ate being built to • 
utilize the .hard woods of Madhya Pradesh. For 
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cheap varieties of paper rag, hemp, jut? waste and 
-waste paper are also used. But necessary chemicals— 
caustic soda, soda ash, salt cake,' bleecbing powder and 
<dyes ate to lie imported from abroad. 



Fig. 63. 

Most of the pjp CI in India is produced in the 
Neighbourhood of Calcutta which, with its large 
population, large number of presses and offices, offers 
“ £ *8« markets for paper. Good qualitv paper 
is manufactured .from imported wood pulp/ ’ffood 
p«p is also mixed with grass pulp to produce suit- 
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s tye paper. The advantages enjoyed bv the Bengal 
Mil] 5 ate that they ate very near coal supplies, large 
market and plenty of water from the Ganga. They 
have, however, to get the raw material from long 
distances. The important centres are at Titaghur, 
Raniganj, Poona, Lucknow, Dalmianagar, Jagadhari, 
and Rajahmundry. 

The following table gives the geographical distri- 
bution of paper mills in India for 1955 - 

St atc No. Centres 

West Bengal 4 Kankinara, Titagarh, Rani- 

ganj, Naibati. 

Bombay 4 Bombay, Poona, Ahmedabad 

tlttar Pradesh 2 Lucknow, Saharanpur 

Mysore 2 Bhadravati 

®*hat 1 Dalmianagar 

Ontsa 1 Brajrajtugar 

Punjab 2 Jagadhari 

Madras x Rajamundri 

Madhya Pradesh j Ncpanagar 

Andhra 1 Sirpof 

Ker *fe 1 Punalur 

20 

The effect of protection afforded by tire Govern- 
ment in 1925 to the paper industry in India has been 
good. This can be seen from the fact that whereas 
!tl 1951-32 there were 8 paper mills producing about 
40 thousand tons out or the total consumption of 
about 82 thousand tons in India, roughly about 
one-half. In 1936-37 there were 9 mills. Their pro- 
duction was about 48 thousand tons out of the total 

2 7 
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of 113 thousand tons consumed in India, less than 
half. The important point to note, however, is that 
before tills latter year the Indian mills imported from 
abroad mote than 53 pet cent of the taw material 
tky used, while in this year they used only Z5 per 
cent imported raw material. The rest of the raw 
material used in Indian mills was indigenous pulp. 
The increase in production of 8 thousand tons over 
1931-31 was all of paper in the protected class, 
whereas the increase in imported paper was con- 
fined to unprotected classes. Of significance is the 
development in the nse of indigenous pulp, and 
principally bamboo pulp, which increased from 5 
thousand tons to 19 thousand tons over the same 
period. Grass pulp and other pulps, however, have 
increased only slightly. The protection was with- 
drawn in 1947 but the high revenue duty is still 
helpful to the industry. In 1948-49 about 1 lakh tons 
of paper of all kinds was imported at a cost of about 
X2 crows of rupees. The home production was also 
about 1 lakh tons. In 1952 the record production of 
137,000 tons was made. 

For newspapers, in which mechanical paper is 
used, India is entirely dependent on import. The 
Paper Pulp Section of the Forest Research Institute, 
Debra Dun, is experimenting in this line. It' has 
found certain varieties of fir and spruce suitable for 
newsprint production. The Madhya Pradesh Govern- 
ment has started the NEPA Mills at Chandni in which 
it has started manufacture of newsprint. The wood 
of Salai tree is used for making the paper pulp. 
Recently licences have been given for starting 7 
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to be located in Bombay and j each in Andlrn, Bengal, 
Assam and Orissa. Licences have also been granted for 
.me expansion of the existing 8 mills, so as to 
5 “?* * eit a P adt L t0 “ 9 . 50 ° ™s annually. 

aw the Second Plan, the total productive capacity 
s estimated to increase to 450,000 tons from 210,000 
tons m 1955.56 and the total production is expected 
0 increase from 200,000 tons to 350,000 tons; and 
Hat of newsprint will Increase from 4,200 tons to 
o°,oco tons during the Plan period. With the ex- 
pansion in literacy, the per capacity consumption of 
paper and pasteboard is likely to go up from 1*4 lbs. 
* n *955 to 3 lbs, by 1961. 

• ,^ ie noteworthy feature of the paper manufacturing 
industry of India has been the manufacture of almost 
Si varieties of paper, as will be clear from the 
following table 

Production of Paper (Id ’1000 tons) 

_____ 1947 t 950 * 9 S 2 *955 

x ' ^foting and writing 53 70 91 102 119 

*• Wrapping paper 17 15 22 24 z8 

3 - Special Varieties 5 5 3 56 

4 - Boards 18 19 22 14 31 

_ 'Total 95 109 138 145 184 

Besides home production, India also imports 
J^rious l&nds of paper from U. K.; Norway, Sweden, 
Germany; Japan and Holland. 

Match Industry 

. There are 44 match factories in India with a capital 
investment of Rs. 4-07 crores, with an installed 
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capacity of 800,000 cases of 50 gross of 144 boxes 
each. Match industry in India employs about 15,882 
people. No country in the world an be said to be 
self-sufficient in all, or even most, of the raw materials 
of the match industry. Labour* accounts for the 
largest share of die cost of production of matches. 
India, with its teeming millions is, therefore, in a 
favourable position as regards the match industry. 
It has the advantage, not only of cheap labour, but 
also of a vast home market. The chief disadvan- 
tage is in respect of wood. Suitable wood grows 
in India, scattered here and there, or in insuffi- 
cient quantities. Most of the Indian wood used 
comes from Andamans, or the Sunderbans. Match- 
wood logs must be obtained with the balk unremoved 
so that the wood may not dry. They may also be 
cylindrical and for this reason occupy mote space. The 
cost of transport is, therefore, necessarily high. 

Wood cannot be extracted from the Indian forests 
during the Monsoons. Heavy stocks must, therefore, 
be stored by the factories. The stocks are attacked 
by the borers in the store and cause much loss. Large 
quantities of aspen wood are imported from abroad, 
especially Finland and Russia, in Bombay where suit- 
able Indian wood is not easy to get. 


The largest production of matches is in the oeich- 
ourhood of Calcutta where Indian -wood is mostly 
» , Ti3e ™an wood in use in Calcutta genwa, 
ough Papua and dhup from the Andamans are also 


r Tsii{f r Boaid Report, i 9 j 8, gives tbe most 
important items of cost of producing one gross as follows 
Labour 5 anaas, wood 5 annas; chemicals t anna; others 
LSfaJ ^ st cbamca’s used ate Chlorate, Potash, 

Paraffin and Amcrphus. Sulphur is a very minor item. 
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used ; didu and bakota also come from the Andamans. 
genwa is available in large quantities in the Sunder- 
bans. The next important centre for the industry is 
Bombay where the wood is imported. But there are 
some factories in Gujarat and other parts of Bombay 
where Indian woods are used. These woods are simul, 
mango and salai. There woods do not grow in large 
quantities at one place. Plantations of simul have 
now been undertaken by some factories, simul is 
ven' good for box-wood, but is inferior for sticks, 
■to fact, there is no Indian wood, except perhaps the 
mango, which ip as good for splints as the imported 
as P en - The chief centres of this industry ate Bareilly, 
Ahmedabad, Ambamath, Calcutta, Madras, Shimoga, 
"etlad, Dhubti and Trivandrum. 

. The total amount of matches produced in India 
J n igj5 was 6*i, each containing 50 gross boxes of 60 
sticks each. The production is increasing under the 
protection 0 Government. The imports of matches 
have now practically ceased. The Swedish Match 
■industry which was the greatest supplier of matches 
t0 mdia has built its own factories here and imports 
m ost of the raw material from Sweden or Finland. 

The production of match in India was 


1950 

523,200 cases 

19B 

618,000 cases 

*95 1 

578,400 „ 

1954 

529,200 „ 

19 j 2 

619,200 „ 

1955 

615,600 „ 


Glass Industry 



, Glass making on modern lines is of very recent 
origin in India. It was only during the first World 
war that the real progress in this industry was made. 
Glass industry employs today about 21,000 people 
annually and the total amount of capital invested is 
■Rs. 4 ciorcs, and the product is estimated to value 
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&$. to crores annually. There is a considerable home 
market and some of the raw materials are easily avail- 
able. By far fee most important raw materia is the 
silica sand. 

Sands of a degree of purity requisite for glass 
making are found at several places in India. At Man- 
gai-Hat and Patraghatta, in the Rajraahal hills, there 
occur white Damudas and stones, which after crushing, 
washing and sieving, yield sand from which ordinary 
quality glass can be made. From Lohagra and Bargarh 
neat Allahabad a suitable sand is obtained by crushing 
and grading a Vindhyan quartzite. Good quality sand 
can be obtained from sandstone at Sankhcaa and from 
the Sabarraati river sand at Pedhainli, both near Batoda, 
Sands of suitable quality also occur at Jabalpur. 
The sands found at Bargarh and Lohagra are used by 
most of the factories. In addition, sands ftom Jejon 
Doaba in the Hoshiatpur district and ftom Sawat Ma- 
dhopur in Jaipur State are also used by some factories. 
Suitable sand also occurs in Mysore State. 

Among the chemicals used, the Soda ash sulphur 
and manganese oxide ate exclusively imported from 
D.K. andU. S. A. Refractory materials For the fur- 
naces and coal for firing the furnaces are available in 
India. A cheap supply of coal is of a great import- 
ance. The choice of die taw materials for glass making 
is a matter of great importance as the quality of the 
finished product depends very largely on the purity of 
the material used. Suitable major raw materials arc 
available in India, but the important consideration is 
the location of die factory, so that these materials may 
be brought together cheaply. Borax has also to be 
imported but dolomite, saltpetre and limestone are 
found in large quantities in the country. . 
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In addition to the manufacture of glass by modern 
methods; there is also the indigenous glass industry for 
making bangles from the inferior varieties of glass. 
This glass is manufactured from the impure sands of 
the rivers and the efflorescent alkali salts of the 
reh, commonly found in many parts of India. 

There are at present 225 glass factories in India, 
including 93 bangle factories. The largest number of 
factories arc in West Bengal, 34 ; Bombay 32 ; U. P., 
34 and Madras 10. In 1951, the distribution of these 
industries was as follows : 


U. P. 21 

West Bengal 50 
Bombay 22 

Bihar 8 

Punjab 4 


M. P. 5 

Madras 8 

Delhi 2 

Orissa 1 

Others 8 


The Indian glass industry may be divided into two 
categories : (i) the cottage industry making mainly 
glass bangles in small furnaces from glass blocks 
produced m factories, (ii) Modern factory industry. 


(i) Ottos is, though spread 0«r different 

parts, mainly concentrated in Fcrozabad district 0 
U. P. and the Bclgaum district of Bombay. At fero- 
zabad bangles of all tvpcs are made and these supply 
nearly onc-rhird of India’s demand. This industry is 
localised here because of the availability of good san , 
saltpetre in the neighbouring areas and the _ skuiea 
artisans—j/jrgw— ' who have been doing this job to 
about a century. Coal is obtained from Bihar. 

(ti) The factory industry is mostly con j^ to U. P-, 
Bombay, West Bengal and the Punjab and Bihar. 
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kU, P. there are about 54 factories which manu- 
facture glass-sheets, pressed and hollow wares. Mj'oi 
is the important glass-sheet making centre in India. 
Hollow and. pressed wares such as motor-head-ljghts, 
reflectors, chimneys and bulbs, ate manufactured at 
Hathras, Naini, Bahjot and Shikohabad. The chief 
factors favouring the location of this industry in 13 . P* 
have been the abundance of good-quality sand, potash, 
nitrate and lime in the state, but coal has to begot from 
Bihar. The glass-wares of U. P. have country-wide 
market but the industry suffers from two main defects, 
wifc that the workers are often unorganised and 
secondly, the designs, etc., are a bit old fashioned. 

In Bombay and West Bengal— at Tc'egaon, Bombay 
and Calcutta— factories generally produce botdcs, lamp 
wares, glass tubes, flasks, test tubes, takers and flat 
glass. 

In the Punjab factories at Amritsar and Ambala 
produce hollow wares and scientific and precision 
goods. 

The Indian factories usually produce glass cakes 
for bangles; heads, bottles, phials, table wares and 
lamp wares ; sheet and plate glass ; and surgical and 
laboratory requirements in glass. Recently the manu- 
facture of thermal flask, and glass-tubes have also 
begun. 

The following table gives the production of glass 
and glasswares in India tor recent years 

Years 1950 19J3 1955 

1. Sheet glass {000- 9,570 22,786.$ 38,883.6 

sq ft) 

2. Laboratory glass 2,160 1 520 2,498 

(tons) 
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3 * Glass shells for 

129.6 

169.2 

260.4* 

electric lamps 
(lakh pieces) 




4 - Other glassware 

72,216 

72,44 

ioo,oo& 


(tons) 


Under the Second Plan, the annual capacity and' 
production of glass and glasswares is expected to in- 
crease from 291,000 and 125,000 tons to 334,000 and' 
200,000 tons respectively by 1960-61. 

Cement Industry 

The manufacture of cement also is of recent deve- 
lopment in India. The increasing home market due- 
to increased activity in building trades and new uses- 
of concrete have led to considerable expansion. 

Cement is usually produced by the action of intense 
neat on a finely powdered mixture of limestone or marl' 
with clay or shale. The mixture should contain about 
three-fourths of calcium carbonate and about one-fourth 
of clay material, with a little gypsum* In India some- 
of the limestones contain all the ingredients in almost- 
correct proportions. At Banmore (Gwalior Portland' 
Cement Co.) the limestone so neatly contains the ne- 


*PortIand cement of standard specification contains 
60—70 per cent Ca 0 

20 — 23 „ Si<? 2 

2—12 „ A1 s 0 3 & Fc s O a 

And a maximum of 3 Mgo. 

Usually three parts of limestone and one part of day are mix- 
c d together. In ordinary practice to get one barrel of portlandl 
cement (375 lbs.) the r«w materials used amount to about 610 lbs. 
nf which roughly' 460 lbs. would be limestone and ijo lbs. clay. 
Limestone with high magnesia (Mgo) is useless for cement. 
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•cessary things that very l’ttle clay has to ■ be added. 
At Lakheti (Bundi Portland Cement Co.) no _ day at 
all is used, the correct proportion being obtained by 
mixing different grades of limestone. In other cases 
substantial amounts of clay have to be added. The 
proportion of gypsum necessary is about 5 per cent. 

Abundant supplies of limestone of excellent quality 
exist in many parts of the country close to the railway, 
so that the cement factories have usually been estab- 
lished near the quarries. Suitable clay is invariably 
found close to die factory. Gypsum is produced in 
India but has to be brought from long distances at 
high cost of transport Counter-balancing these natural 
advantages, almost all the cement factories ate situated 
at such a distance from the coal-fields that the freight 
■on coal is very high. Inferior local cod may in some 
cases be used for damage to the machinery is small, 
hut die coal used in the kiln must contain low percent- 
age of ash. At least half of the coal used in the facto- 
ries, therefore, must be from the Bengal and Bihar 
coal-fields. 

With the exception of the works in Saurashtta and 
Madras, none of them arc within short distances of the 
seaports. This gives them an advantage so far as the 
inland markets are concerned, as they are in 2 better 
position to compete against imported cement. In the 
pom themselves, however, which being the largest 
towns, ate great markets for cement. The Indian 
cement had to face severe competition in the beginning. 
An import duty is, therefore, levied on imported 
cement. 

More than four-fifths 'of the home demand is 
supplied by Indian factories whose output is increas- 
ing evoy year. The imports ate declining every year. 
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From 125,988 tons in 1928-29 they came down gra- 
dually to 55,936 tons in 1955-36. The Indian produc- 
tion in 1955-36 was about 9 lakh tons. In 1942 there 
■were, however, 20 cement factories in India with a 
total capacity of 28 lakh tons. In 1936 Indian produc- 
tion (q. 8. lakh tons) was about one-eighth of the total 
world production. The imports fell from 147,704 
tons in 1948-49 to 12,600 tons in 1952-53- The Indian 
production rose to 35 lakh tons in 1953 and 39 lakh 
tons in 1954, and 44 lakh tons in 195 5. The total capa- 
bly at present is about 6 million tons per year. 

There are now 28 cement factories in India. The 
cement industry of India employed about 30,000 per- 
sons in 1955. Nearly 40 crores are invested in the 
industry. The consumption of fuel, electricity, lubri- 
cants amount to about, j crores and that of raw mate- 
rials Rs. 10 crores. On account of the construction 
•°fthe various irrigation projects in the country there 
has been a great demand for cement. To increase the 
production further a- new cement factory.. had been, 
constructed in U. P. at Churk about 50 miles from 
■Chunar to which it is connected by rail. Its capacity 
is about 700 tons per day. Out of the taw materials 
needed in the manufacture of cement two, namely, 
limestone and iatcrite, are obtained locally, while gyp- 
sum and coal will be imported from. Bikaner and Jhatia 
tespectively. Over 1.30 crore tons of limestone, suffi- 
■eicnt for 40 years is found at the Markundi quarry, 2.8 
ipiles from the factory. Laterite is obtainable from 
Tussa, 27 miles away. 

• There ate now 28 cement factories in the country, 
,°f which 2 are owned by the U. P. and Mysore. Gov- 
ernments-. . , Of... the ..factories, all .. privately owned,.. 
7 . are in Bihar. (4 in Bombay ; j in Madras j 2. each., in 
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Mysore, Andhra, Madhya Pradesh, Rajasthan and the 
Punjab and one each in Kerala and Orissa. 

The important centres of this industry are : 

i. Bihar— Dalmianagar, Japla, Chaibasa and 
Khalari. 

z. Madhya Pradesh— Kutria and' Jabalpur, Gwa- 
15 ar. 

j. Madras— Madhuharai, Bezwad?, Dalmiapurani. 

4. Andhra — Mangalagki, Hyderabad. 

5. Rajasthan— Sawai Madhopur, Lakheti. 

6 . Bombay— Okhamandal. 

7. Kerala— Kottayam. 

8. Mysore— Bangalore. 

At present there are about n different companies 
manufacturing cement of which Associated Cement Co. 
Ltd., is the single largest manufacturing group. The 
Dalmia group comes next. 

The following table gives the state-wise distribu- 
tion of cement industry (1955-56) 
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The steady growth of the industry is shown below 
lakh tons 


Year 

Production 

Capacity 

19 + 8-49 

17 

33 

1949-50 

22 

29 

1950-51 

27 

53 

i 9 Si-!a 

5 2 

39 

i 9 ii -!3 

2J 

— 

‘ 953-54 

44 

— 

■ 954-55 

4 J 

— 

I 9 ii-!S 

44 

5 ° 

I06o-6l 

130 

160 


The per capita consumption of cement in India is 
the lowest in the world. As against the per capita 
consumption of 280 lbs in U. S. A ; 260 lbs. in U. K. ; 
joo lbs. in Sweden and Belgium, the per capita con- 
sumption of cement in India is as low as 25 lbs. But 
Mth the large number of development schemes, it is 
■expected to go up. 

By 1560, it is expected that there will be 64 cement 
factories, spread all over the country, with a capacity 
of million tons. Schemes to establish 31 new 
factories have been approved by the Government ; _ in 
addition to schemes tor the expansion of several exist- 
ing factories. The new units will have a total capacity 
■of 5.6 million tons. Of them 7 will be established in 
Andhra Pradesh, 7 in Bombay, 3 each in Rajasthan 
and Madhya Pradesh, 2 each in Assam, West Bengal 
2nd Madras and one each in U. P., Bihar, Orissa, 
Pondicherry and Mysore. The expansion scheme 
■^ill increase the capacity by about 4.4 million tons, 
fbc expansion of the industry will call for an' additio* 
fi al investment of Rs. jo to 60 crores and give employ- 
ment to 50,000 to 55,000 workers more. 
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Aluminium Industry 

In India the aluminium industry, is a war-bora 
industry, It has made spectacular developments during 
the past few years, and India has now a prominent 
place among the world ptoducers of aluminium. It is 
the only non-ferrous metal of which, so fat as is known, 
India possesses large deposits. Known deposits of 
bauxite ote (aluminium ore) are estimated at ajo 
million tons of which about 40 million tons are of the 
best quality. This amount should be enough for a 
very long time, at least 150 years. Rapid developments 
are taking place in the manufacture and utilisation of 
tins metal. 


In America aluminium with various alloys has been 
used for almost every purpose including making of 
bridges and houses, ship-building, aircraft, etc. 


The year 1058 saw aluminium produced for the 
first time in India at the Alupuram (Travancore State) 
Reduction Works of the Indian Aluminium Company. 
Since then, spectacular developments have taken 
place. The whole of the war-time requirements 
were supplied by this company. Its rolling mills 
in Belur near Calcutta, and the manufacturing plants 
produced sheet metal and components for aircraft 
parts, radio and . field telephone equipment, range 
finders, field hospital equipment, etc. From a techni- 
cal point of view, production operations in the 
Travancore factory compare favourably with the 
large production units in Canada and the United 
states oi America. Carbon electrodes required for 
aluminium reduction are produced in the company’s 
factory. Arrangements are complete for the pro- 
duction of strong alloys of the duralumin type. 
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In India at present there are two companies which 
produce primary aluminium. One company owned' 
and operated by an Indian firm— The Aluminium 
Corporation of India (1937) — is located at Jaykaynagar 
near Asansol and is integrated plant which takes in 
bauxite and ends up with rolled metal and other 
finished products. The other company works in 
collaboration with Canadian Company and has plants 
W different places — mining and alumina plant at Muri - 
(in Bihat); Reduction and Extrusion Works at Alwaye 
in Kerala; and the Rolling mills at Belur (in West 
Bengal} and Powder and Paste Plant at Kalwa (near 
Thana in Bombay). 

, In addition, India also produces foil for tea-chest- 
lining, cigarette wrapping and milk bottle strips ;• 
aluminium conductors for the electrical industry ; and 1 
aluminium paste and powder for the paint trade. 

The following table shows the existing position 
of the two primary producers - 


Units 


Annual Labour 

Capacity Employed 

’•Indian AhJT 

Alumina 

10,000 tons 1,467 

oiinium Co., 

Ingot 

°° » 

Ltd. 

Sheets & Circles 

3, 0OD „ 



6,000 „ 1,575 

Corporation of 


1,500 „ 

.India Ltd. 

Sheets & Circles 

5 00 „ 


The important raw materials required to make a. 
*on of aluminium are approximately as follows : — 


Bauxite 

4-5 

Petroleum Coke 

0.75 

Pitch 

o.a 

Coal 

4.0 

Furnace oil _ 

0.5 
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Caustic Soda 0.16 to 0.2 Tons 

Cryolite 0.07 to 0.10 „ 

Aluminium fluoride 0.035 to 0.04 „ 
Fluorspar 0.007 to 0.008 „ 

Electric energy 20,000 to 24,000 k. w* h. 

Regarding the availability of raw materials, it can 
le said that we have about 250 million tons of all 
grades of bauxite reserves. Of this high grade reserve 
amount to about 35 million tons, which an be regard- 
-cd as sufficient for the industry with a capacity of 
50,000 tons per annum for at least 150 years. But we 
:ate deficient in coal and electric power. Other taw 
■materials are available only partly or not at all from 
indigenous sources. Caustic soda, soda ash are not 
produced in sufficient quantities. Fluorspar occurs 
to some extent in M. P., Cryolite, aluminium fluoride, 
•carbon blocks arc imported from abroad. 

The following table gives the actual production of 
aluminium in the country 


Year 

Production 

Year 

Production 

1948 

3,562 tons 

1952 

5,566 tons 

1949 

5,490 „ 

‘953 

3.758 „ 

1950 

5.696 

‘954 

4,886 „ 

1951 

3,848 „ 

‘955 

7.»5 .. 


Under the Second Plan, the progress of production 
is scheduled as follows 

In 1951 J9J5 1960-61 
No. of Reduction 224 
Plants. 

Installed Capacity 4,000 tons 7,500 tons 30,000 tons 
Production 3,849 „ 7,225 „ 25,000 ,, 

To achieve the above production, the existing two 
companies have been allowed expansion of their 
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capacities and the Canadian-Indian enterprise allowed 
to erect a new plant of 10,000 ton capacity at Hirakud 
in Orissa. The total capacity in this way will come 
to 20,000 tons. The balance of tooo tons would be met 
oy erection of two plants — one in Madras and the other 
in U. P. 

Paint Industry 

The paint industry is another important chemical 
industry in India. This industry had its beginnings 
here as far back as 1902, when the first commercial 
factory was established at Goabaria, near Calcutta, and 
for several years after, tins pioneer factory continued to 
be the only producer and did much valuable research 
work in establishing the fact that the Indian products 
could compete favourably with imported articles of 
paint. With the outbreak of the Great War of 1914, 
not only were imports restricted but there was a con- 
siderable increase in the demand for paint products. 
As a result of this situation there_ are today about a 
■dozen factories manufacturing paints and varnishes, 
etc. 

The paint industry in India has been assisted to no 
small extent by the fact that we produced in our 
country many of the essential raw materials in paint 
manufacture, e.g. linseed oil, turpentine, red and 
"white lead, red oxides, ochres and barium sulphate. 

The real development of the industry, however, 
dates back to a very recent date. It is only since 1937- 
38 that the imports of paints and their products have 
decidedly declined, Simultaneous with this, the Indian 
products have shown a steady rise. But even now the 
imports of paints and painters' materials account for 
considerable import into the country. 

28 
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The following table shows the production of paints 
and varnishes for recent years 
1950 17,948 tons 1954 

19 P 53.492 .. 19! 5 J9.°3 6 » 

1J5* 3V72 » 

J9J3 J2.0J2 .. 

We import large quantities of paints and varnishes 
especially dyes from coal tar in enormous quantities. 
In 1950-51, we imported dyes with Rs. ucrores and 
in 1555-56, the imports amounted to Rs. 14 crates. 

The Chemical Industry 

The progress of Indian chemical industry must play 
a very important part in the broadening of India's 
economy . The manufacture of heavy chemicals is not 
advanced in India, even though some of the raw mate- 
rials of this industry are founci here. The manufacture 
of acids, alkalis and their salts forms the background 
of heavy chemical industry. India is poor in sulphur 
which is the basic component of the heavy chemical 
industry. At present all sulphur needed by us is being 
imported either from Sicily, Japan or fromU-S-A. 
To replace totally or even partially this imported sul- 
phur, India can only fell back upon the scanty deposits 
of pyrites near Simla. Still more inaccessible deposits 
in Assam and comparatively good deposits of gypsum 
in Madhya Piadesh are also available. The other source, 
not of any considerable magnitude, is in the recovery 
of sulphur oxide produced in the roasting of copper 
ores near Ghatsila which produces about 7,000 tons 
per year. Another source that is tackled even in 
industrialised countries abroad is coal. But onr coals 
are poor in sulphur, except the deposit of a tertiary 
natum in Assam, where the organic sulphur content is 
very high. 
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The impetus given by the Wat has resulted in con- 
siderable progress in heavy chemical industry in India. 
The production o£ soda ash, chlorine and bleaching 
powder has notv begun here. A factory for bleach- 
ing powder atRishra, and for soda ash at Port Oklia 
have been statedT "Sulphuric acid is manufactured at 
various places, specially at the Tata Works in Jamshcd- 
pur, Digboi Oil Company Works in Assam, and at the 
Mysore Chemical and Fertilizer Works. 

India is backward in the production of heavy 
chemicals. One of the reasons for this backwardness 
is the lack of suitable raw materials in required quan- 
tities. India does not possess industrial salts, sulphur, 
or copper in any considerable amount. Without heavy 
chemicals, however, not only is the general industriali- 
zation of the country impossible, but the artificial 
Manures necessary for increasing the yields of agricul- 
tural crops cannot be obtained. The ammunition, for 
°ur armies is also supplied by heavy chemicals. The 
starting of the heavy chemical industry was, therefore, 
considered essential for the progress of the country. 

In 1943, the Foodgrains Policy Committee of the 
Government of India advised that, in future, India 
would require two to three million tons of nitrogenous 
fertilizers, costing about 70 crores of rupees per annum. 
« recommended immediate action to establish a factory 
for nitrogenous fertilizer. Realising the importance 
°f this industry as a defence potential, the War Re- 
sources Committee resolved at the end of 1943 that 
me Government should undertake the responsibility 
for such a factory as a nationalized industry. During 
the next few months steps were taken to start the atti- 
“cbtl fertilizer industry either at Harduagaoj near 
Ahgarh or at Sindti 'neat Dhanbad in Bihar. Ulti- 
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naatdy, Sindri was ptefeired, as it lias the advantage 
of water supply facility of getting the taw material, 
and its situation neat the coal mines. The two most 
important requirements of the fertilizer industry 
are the supplies of gypsum as the raw material, - and 
plenty of water, Gypsum was expected from the Salt 
Range of West Pakistan. As a large amount of coal 
was being sent to the Punjab, considerable number of 
wagons were returning empty to die coal mines, The 
cost of transport of gypsum supplies to Sindri was, 
therefore, expected to be low. Due to the partition, 
however, the Salt Range gypsum could cot be depend- 
ed upon, Luckily, large amounts of gypsum occur 
near Bikaner and Jodhpur. These are being developed 
and about 1 lakh tons have already been stockpiled at 
Sindri, The main difficulty is the transhipment at Agra 
where the railway gauge changes to the metre gauge. 
When in full operation, the Sindri Fertilizer Factory 
would require about 2,000 tons of gypsum every day. 
The water requirements of the factory are estimated 
to be large, about 12 million gallons per day. These 
are supplied from 

(i) An artificial lake built by a dam on the 
Gowai river which is a tributary of the 
Datnodar joining it about four miles up- 
stream from Sindri ; 

(ii) An Infiltration Gallery to tap the water 
available in the sands in the bed of the 
Datnodar when the surface flow dimi- 
nishes ; and 

(lii) The Pumping and Purification Works on 
the Damodar river. 

The factory itself can be divided into four main 
groups, namely, (1) Power House, (ii) Gas Plant, (iii) 
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Ammonia Synthesis Plant and (iv) Sulphate Storage 
Plant. The power-house contains the complete plant 
for generating power for the factory and the supply 
of process steam. The power-house supplies not 
only power and steam for process work necessary 
for the operation of the factory, but also exports power 
to the D. V. G. grid, for the much-needed expan- 
sion of coal mining, and for industry development 
generally in the Damodar Valley area, including the 
big Chittaranjan Locomotive Workshop at Mihijam 
near Asansol. 

Another fertilizer factory is being projected for 
Mysore also. 

There arc a number of smaller works where diffe- 
rent kinds of heavy chemicals are manufactured, 
specially with imported raw material, Travancorc, 
Calcutta, Kanpur, and Asansol arc among the most 
important places for this production. 

' The production of heavy chemicals in 1950 and 
1955 in India' was as follows 


195 ° *955 

{000 Tons) (000 Tons) 

Sulphuric add 102 166 

Soda ash 44 77 

Caustic soda 1 1 34 

Superphosphates 54 74 

Ammonium sulphate 47 393 

Liquid Chlorine 4 12 

Bleaching Powder ; 3 

Bichromitcs 2 3 


The great demand for khaki cloth for soldiers 
during the War led to a considerable production of 



4} 8 ECONOMIC GEOGRAPHY OF INDIA 


bichromates of soda and potash. Madras, Mysore, 
Bombay, Kanpur and Calcutta have factories for these. 
Tobacco Industry 

Tobacco in its different varieties and forms _ has 
proved to be a veritable gold mine for our Nation’s 
Exchequer. Daring 1955-56, it contributed Rs. 35.6 
acres to our Exchequer ; besides giving producers 
every year on an average 32.4 crores of rupees ; and 
earning valuable foreign currency worth about Rs. 
ij crores. 

The value of Indian tobacco production comes to 
36 crores of rupees. This includes both, manufac- 
tured tobacco,— cigarettes, cigar, cheroots, bidis and 
snuffs— as well as some other semi-manufactured 
forms of Hookah tobaccos. 

The industry got its impetus during a period of 
15 years-ftom 1920-35. There has been a general 
increase of the number of tobacco factories since 
1923. _ During the year 1935, 22 registered cigarette 
factories employed 8,ooo persons daily. ' 

Over half of the cigarette leaf produced in India 
is purchased by Indian Leaf Tobacco Development 
Company for export and sale to the manufacturers 
in the country. About 5 of the output of cigarettes 
in India is handled by four Indian factories. These 
factories are located at Bangalore, Sahatanpur, Mong- 
hyr and Calcutta. 

Between 22-23 million lbs. of tobacco leaf is used 
for the manufacture of cigarettes. About 15% of 
this is _ imported from the United States. Annua! 
production of cigarettes is 22,828 million its value 
being neatiy 10 crores of rupees. Leaves undergo 
a complex process of grading, blending, flavouring 
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and moistening before being ready for manufacturing, 
fast tunning machines and skilled workers are 
required in order to make satisfactory cigarettes. 1 c 
•cigarette paper 11 is properly printed by the same 
machine. Care is taken for sealing and scientific 
packings by using transparent papers to make them mois- 
ture-proof. Most of the cigarette factories are locat- 
ed in Calcutta, Bombay, Baroda, Allahabad, Monghyr, 
Jullundur and Hyderabad. 

Cigar. Madras specialises in cigar manufacture, 
which is different from ckroot in shape. The qua ty 
•of leaf used for cigars, as well as the value of read) 
product, is much less than of the cigarettes. Cigar 
manufacture is simpler than the cigarette roanufac 
and may be done by an elaborate machine, 
•quality of the cigar depends on the leaf which s 
wrapped on it. The filler leaves used are of Tnchi- 
nopoly origin and occasionally also from Guntur, 
process of cigar manufacture consists of rolling, pas - 
mg the tip ends and heating at ijo° to 160 or temp * 
tature to ensure its safety from insects. 

Ckmts. Madras is the main cheroot marm&ctuMt. 
The average annual output of dtetoo s m !•« 
estimated at 60-92. million lbs. or 18,50 
•cheroots valued at over 9 crores of rupees, 
more important than the cigarette manufacture. 

Cbernt making is .practised as a cottage industry. 
■Rolling of cheroot. and management of business is 
•always done by woman labour. The qn ty P 
on the coloured leaf wrappers, filler lead ' 

The Madras cheroots are large, thin and dark 
coloured. 

is being pofadT tbeE*» Tissues 
ltd. Raniganj and Tribcni Tissues Ltd. 
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M is a cheap smoke. Bid! manufacture extends 
both in Northern as well as Southern India. Its 
importance is both as an indigenous as well as com- 
mercialized industry. Over j 5,000 million bidisare 
annually manufactured in India using about 70 million 
lbs. of tobacco. The total manufacture is estimated' 
at 7.5 crores of rupees. 

The manufacture of Bidis is more popular in the" 
Deccan than in Northern India. Almost all the large 
towns in India are large centres ofbidi industry. 
Poona is considered as poinecr ofbidi manufacture 
in South India. Bhandara district in M. P. has special 
advantages for bidi industry. Cheap and plentiful 
supply of wrapper leaf and labour have given vita- 
lity to the industry there. Jabalpur, Gondia, Nag- 
pur and Kamptee are the leading and controlling 
centres of industry. It is a flourishing industry in- 
Madhya Pradesh and gives employment to over 42,000 
persons. Bhandara district alone employs about 31,000 
people. 

Cheap tobacco with mixtures is used for bidi fil- 
ling, thus making it cheap. The Deccan forests abound 
in die wrapper leaves, which are obtained at a very 
low price. The process of bidi nuking is simple. 
The wrapper leaves are first moistened to facilitate 
folding. Moistening of laves is done at night to 
begin with the work during day time. Drying of 
the packets is the final process under artificial heat. 
Packing is done on contacts for the sake of economy 
in production. 

Hookah Tobacco. It is an important smoke for 
Northern India. All towns and villages manufacture- 
hookah tobacco. Delhi, Lucknow, Rampur and 
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Gorakhpur arc the chief centres. Annual output comes 
to about 6 million lbs. 

There arc two types of hookah tabacco ; one is 
w/W and the other 1 mitba \ Cured tobacco plant 
k dried and powdered. This powder is raised with 
the jelly obtained from semi-used molasses. The kinds 
of 'karum' or ‘m/lja' are made according to thepropor- 
|<on of mixture and various ingredients to give smell- 
] ?g and taste. Preparation of ‘khameera’ takes a longer 
time to be useful. Manufacturers use adulterants for 
making it cheap. 

Chewing Tobacco. Zarda, Qj'vam or Danedar 
ate the chief chewing tobaccos in the market. Delhi, 
Lucknow and Banaras arc the most important places 
of manufacture. The leaves arc boiled in lime water 
a od then dried and scented. Chewing tobacco is 
a,So used raw by the villagers. Over ij 6 million lbs- 
of chewing tobacco leaf valued at a little over 3 crores 
°f rupees is annually consumed in the country. 

The Snuffs. The manufacture of snuffs also extends 
all oyer India. The annual average production in India 
ls estimated at 21 million lbs. valued at about a crote 
aQ d a half of rupees. 

The following table gives an idea of the importance 
of the tobacco industry in India. 

Amount of 

Kind tobacco used Number Value 

Cigarettes 25 million lbs. 7,500 million 6 crores. 

°S“ S ■/» „ » .. I h .. 

'-ncroots 92 „ „ 18,500 „ 9 „ 

®'dis 112 „ „ 75,000 „ T 5 t, 

Hookah tobacco 116 ,; „ 9-6 „ 

Chewing tobacco 117 „ „ } ,, 

Snuff 10 „ - , - 
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Industrialization of India 

Large-scale industrial development in India, specially 
■that of the ‘key industries’ cannot progress far without 
•considerable Government help. The main item in such 
a help is one of Protective Duties levied on imports of 
manufactured articles. These duties tend to raise the 
prices of manufactured articles to the consumer. Th^e 
has, therefore, been a good deal of controversy within 
recent years for and against industrialization in India. 

The main arguments against industrialization ate.— 

1. Industrialization of India will cut off imports 
“because they consist of manufactured articles. This 
•will automatically result in the reduction of our export 
trade, as the imports and the exports tend to balance 
•each other. Foreign countries will not buy our goods 
because we do not buy theirs. 

2. Industrialization lays a burden on the Indian 
consumer who is usually the poor Indian cultivator 
•and who also loses die foreign market for his produce. 
This burden consists in die higher prices and die hea- 
vier taxation, which naturally result from the protective 
policy. 

The main arguments for industrialization ate. 

1. Industrialization increases employment in the 
•country all round. Labourers get more work, railways 
•and transport agencies handle mote goods, and the 
Government gets more revenue from taxation. For 
the effect of industrialization is to increase incomes 
generally. 

2. Industrialization provides an alternative source 

•of employment to the people, and an alternative source 
of revenue to the Government, whenever the main 
occupation of the country, i.t, agriculture suffers. 
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3 . It is not correct to presume that if protection 
had not been granted to a particular industry, the 
consumer would have obtained the goods in question 
from foreign countries at a lower price. On the 
contrary, it is obvious that the establishment of indi- 
genous industries tends to bring down prices, as has 
been the case in cotton textiles m the past. 

4* India's exportable commodities are of a 
monopoly or semi-monopoly character and hence the 
foreign countries must come to us for buying them. 
There is, therefore, no danger of our cultivator losing 
the market for his produce. 

, J. Industrialization is not likely to stop India’s 
import trade ; although it might change its character 
and composition. The very process of industrialization 
is bound to release the large potential purchasing 
power of the people and also increase production, 
both industrial and agricultural, thus encouraging 
both the import and the export trade. 

Industrial Regions of India 

India is industrially a backward country, yet there 
ate certain areas which show, owing to the concentra- 
tion of certain manufacturing industries, all the 
l characteristics of industrial regions. These characteris- 
tics may be said to be : 

(i) Large urban population ; 

(|i) Large banking facilities ; 

(iii) Integration of some main industry around which 
gtoup a number of subsidiary industries ; 

(iv) A network of communication lines ; and 

(v) A large market for labour. 

Bearing these facts in mind, it cannot be said that 
every town or centre where some sort of manufactur- 
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ing is done should be described as an ‘industrial 
region,’ This term should be reserved only for those 
areas which possess all the characteristics listed above. 
The underlying idea is that in an ‘industrial region’ 
a particular industry and the occupations depending 
directly upon it form die major source of the income 
of the people there. This criterion naturally leaves 
out from our discussion a large number of isolated 
places in India where manufacturing industries, 
depending upon some local geographical advantage, 
are carried on. Such, for example, are the places 
whetea solitary cotton-ginning factory or solitary 
cotton mill may be working or where there may be 
a small glass factory or a cement or lime factory. 

The following are, therefore, the main industrial 
regions in India:— 

I. Calcutta. 

i. Bombay, 

3. Coimbatore. 

4. Madras. 

5. Tatanaear. 

• 6. Ahmcaabad. 

7. Kanpur. - 

Calcutta is most important industrial region in 
India. A great variety of industries is carried on in 
Calcutta, but the main industries ate jute, paper; iron 
and cotton. These industries are located mainly 
outside the congested town of Calcutta. Howrah, 
Lillooah, Bclur, Dum Dum and Budge Budge are 
some of the important suburbs of Calcutta where these 
industries ate carried on. The industrial sites have 
been selected mostly along the banks of the river 
Hooghiy which serves as an important line of 
Communication with the town and port of Calcutta, 
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besides the railways that serve Calcutta. An impor- 
tant feature which distinguishes die Calcutta industrial 
legion from the Bombay industrial region is the 
quarters provided for the labourers near the factory 
itself. The long distance that ordinarily separates 
the factory from the Calcutta town makes this neces- 
sary ; while the large areas of open land near the 
factories make the building of labour quarters 
possible. In Bombay, on the other hand, die mills 
^re generally situated within the town in congested 
areas. The crawls (the houses where the mill 
workers live in Bombay) are, therefore, part of die 
town, 

The geographical factors which have led to the 
rise of industries near Calcutta may be summed up 
as follows > 


(a) Situation at the head of the estuary and 
the valley of the Ganga. On the one hand, this 
enables an easy contact with the sea facilitating the 
imports of machinery and. the export of finished 
goods ; and on the other, it gives an access to the 
interior of the country through the various railways 
and roads connecting Calcutta with the coalfields, 
the sources of raw material, the sources of labour 
supply, and the chief markets which require the 
articles manufactured at Calcutta. 


(b) Nearness to coal. Most of the coal produced 
in India is within easy reach of Calcutta. There is 
no other manufacturing region in India wmea is 
■ situated so near the coalfields as Calcutta. Loaf i 
used in Calcutta industries for generating steam with 
which the machines are driven, and also for generat- 
ing electricity which is used in die factories fo 
numerous purposes. 
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(c) Nearness to raw material. Raw jute, the 
basis of the most important jute mill industry ot 
Calcutta is found near at hand. The raw materials 
for other industries like the paper, leather, iron, 
chemical and textile industries can also be obtained 
from nearby places easily. 

(d) Labour supply. The dense population of the ■ 
Ganga Valley is a vast source of cheap labour for 
Calcutta. Several places neat Calcutta, like Murshida- 
bad and Dacca, have been famous in the past for the 
skill of their textile workers. It is true that the 
modem factory today has no use for that type of 
skilled labour. Bat it cannot be denied that the old 
textile industries of Murshidabad and Dacca had 
brought into existence a group of workers who, 
because of their life-long work in textile industries, 
were able to pick up the new technique of manufacture 
quickly. 

(e) Market. The vast population of the Ganga 
offers an immense market for things produced in this 
industrial region. 

(f) Economic advantages. The early start of 
banking facilities, the development of railways, the 
settlement of Europeans at an early date in Calcutta, 
were some of the economic advantages that helped 
the rise of industries in this region. 

Except jute, which depends on foreign markets 
for its prosperity, all other industries carried on in 
Calcutta cater for the home market. 

Bombay is an important industrial centre of India, 
its importance lies aaefly in the fact that the only 
truly ‘Indian’ industry, the cotton mill industry, in 
which the capital ami the organisation ate both 
Indian, is centred at Bombay. 
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Bombay is, however, a small island with hilly 
area at its back. This limits the area of level land 
■where factories can be erected. It is also far away 
removed from the coal-producing regions of India. 
Its advantage is in the fact that it is a port having a 
yast foreign and coasting trade. It can, therefore,, 
import cheaply by sea whatever it needs. It has also- 
good rail connections with the interior. 

A unique feature of Bombay is that in the neigh- 
bourhood of Bombay lies the most important hydro- 
electricity-generating region in India. Bombay now,, 
therefore, depends largely on this hydro-electricity for 
its industrial development. 

The most important industries carried on in Bbm- 
bay are the textile engineering and chemical industries. 

In Bombay state outside the town of Bombay, the 
various industrial centres like Ahmednbad, and Shola- 
pur are all _ important for the manufacture of cottoni 
goods, owing to the proximity of raw cotton. 

Among the difficulties which have tended in the 
past to restrict the development on a large scale of 
industries in Madras are the high price and scarcity- 
of fuel, owing to the fact that nowhere south or 
Hyderabad has coal been found to exist in workable- 
deposits. The hydro-electric and thermo-electric pro- 
jects which have been completed or are under cons- 
truction or contemplation will, however, go far to 
remedy the deficiency and admit of the exploitation of 
the natural resources” of the state to the maximum 
possible extent; The extent of development of electri- 
city will be realised when it is mentioned that during 
the last decade the number of units generated has in- 
creased from 20 million to 170 million units. Already,. 
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the possibility of establishing several important indus* 
itries not thought of years ago, has been opened up by 
•the advent of cheap electric power over a wide area 
•of Madras, while the existing industries have beat 
'benefiting thereby in aa increasing measure. 

The industrial importance of some of the various 
States in India is given below 


State 

Average Daily number of 
workers employed 


m 

>955 

Andhra 

N. A 

U 7 . 5 I 4 

Assam 

4 }, !> 5 <i 

68.647 

'Bibar 

95,98s 

:72,06a 

.Bombay 

4(6,040 

863,029 

Madhya Ptadesh 

69494 

130,576 

Madras 

197466 

527.926 

Orissa 

3 * 37 * 

20,328 

iPunjab 

22.468 

63.712 

'U.P. 

> 59.738 

245,613 

West Bengal 

J32.830 

616,739 


QUESTIONS 


i. Compare and contrast the cotton industries of India 
and Japan. 

i. Discuss from tbe geographical point of view the recent 
development of die sugar industry in India. 

Why is the Indian cotton not so popular in Lancashire 
as itt Japan 7 Discuss tV.e factors that retard the popularization 
an India of cotton that an find a market in Lancashire. 

4. Assign geographical causes for the existence of a very 
large number of sugar factories in U. P. 
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J. What major industries an behest developed in India ? 
Uiscuss. 

fi. Under what geographical conditions is the steel industry 
carried on in Tatnnagat ? 

?. Dbcuss the causes of the present backwardness of indus- 
‘tnlisation in India. 

S. Djscu.s the pcomphical factors underlying the deve- 
'Op:nent of iron and steel industry in India. 

9. What is the importance of Cotton Textile Industry in 
Indian Economy r What gcogtaphical factors led to this 
importance ? 

• the importance of the following Indian 

industries gi\ mg geographical causes 

Paper, Matches, Cement and Glass. 

1 111 What is the geographical background of the Cottage 

Industry in India? Why arc most of the cottage industries hi 
I ndia on the decline ? 

u. Give the arguments for and against industrialization 
j' India. 


29 



CHASTER X 

COMMUNICATIONS 

India is a vast country with a huge population, 
and yet the lines of communications ate not as well 
developed here as they are in some of the countries of 
the West. The backward state of commercial develop- 
ment is its main cause. Until recently Indian economy 
has been characterised, mote or less, by self-sufficiency 
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ia which transport played very little part. The develop- 
ment of communications in India is a feature of the 
modern times -when her contact with the West brought 
about the development of a foreign commerce in 
which, unlike the commerce of the ancient times 
which was marked by light and precious goods, heavy 
goods predominate. Unlike the old foreign commerce 
which followed the land route, this foreign commerce 
in heavy goods passed through sca-ports which had, 
therefore, to be connected with the inland centres by 
modern means of communications. 

The most important of the sea-ports on which 
the foreign commerce of die country concentrated, 
later became important industrial centres which 
necessitated a further development of communica- 
tions between these ports and the inland towns, for 
their ^ market as well as the source of raw material 
lay in the hinterland. The main feature of the 
communications in India is that they especially' join 
the sea-ports to their hinterland, there being a 
marked absence of large industrial and commercial 
centres inland. 

From many points of view, the railway is the 
most important means of transport in’ India. There 
are about 3 4,000 route miles of railways open for 
traffic in India. This gives less than 30 route miles 
for every thousand square miles of area. The above 
diagram and the following tables show that this 
average is very small when compared with some of 
the countries of Western Europe which are essentially 
Industrial, but when compared with the essentially 
agricultural countries, the position is not so hopeless. 
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Railway Mileage in Leading Countries 


France 

25,600 

Argentina 

26,710 

Germany 

56,256 

Mexico 

14,981 

U.K. 

19,252 

China 

19,000 

U. S. S.R. 

S 7 , 4 S 7 

Brazil 

21,251 

Italy 

11,585 

India 

34 » 7°5 

Japan 

22,5 S« 

Burma 

1, 7 8 7 

Canada 

41,15! 

Pakistan 

7,082 

U. S. A. 

224,816 

S. Africa 

53,413 


Australia 

26,62} 


Rome Mileage of Railways 


Country 

Pet 

1,000 sq. miles 

Per 100,000 
Population 

India 

2 7 

9 

Canada 

12 

272 

U.K. 

204 

27 

U. S. A, 

74 

259 

France 

120 

60 

Japan 

87 

14 


Of the total route mileage roughly about one-hall 
is in the Iodo-Gangetic Valley which', with its fertile 
plains and large population together with Calcutta, 
one of the biggest Indian sea-ports, naturally offers 
the most favourable conditions for railway develop- 
ment. Before partition at one time this Valley 
assessed the longest Indian railways (the N. \V« R. 
1,900 miles), Ae busiest Indian Railway (the E. I R- 
earning about 17 crotcs of rupees annually), and the 
most profitable Indian Railway (the Shahdara Light 
Rv. yielding about 10%, on an average between 
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The general characteristic of the route in this 
valley is that if is straight over long distances. The 
absence of hills enables the railway line to run for 
miles without changing its course. But while the 
level nature of the valley helps the railway, rainfall 
and the numerous streams necessitating costly bridges 
arc a drawback. The frequent floods also raise the 
cost of maintaining the track. The ballast for the 
railway track is available from the hills adjoining the 
Indo-Gaogctic Valley. 



Fig. 65. 


The railway lines in the Gangctic Valley are 
characterised by a large number of branch lines. The 
branches arc particularly numerous in areas where 
the traffic is spread over the adjoining area. The 
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best examples of such areas are the Ranigaaj and 
Jhatia coalfields. There is no other part of India 
•where the network of railways is so dense as in these 
two areas. The network of railways is denser in the 
Indo-Gangeric Valley than in the Peninsular India. 
The railway lines of the Indo-Gangetic Valley termi- 
nate at Calcutta while towards the north the Himalayas 
are a natural barrier to further extension. It is 
only near Darjeeling and Simla that the mountain 
railways have penetrated the outer ranges of the 
Himalayas. 



rig. oi>. 

The railway lines running in the Peninsular India 
arc zig-zag as compared with die almost straight lines 
in the Indo-Gaogeric Valley. The broken topography 
of the south compels the lines to change their course 
and gradient from place to place. The gradients a® 
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here much steeper than in the level plains of the 
Ipdo-Gangctic Valley. These steep gradients neces- 
sitate the services of a ‘banking’ engine at some 
places ; as for example, near Hoshangabad and near 
Igatpuri on the old G. I. P. Railway. The broken and 
hilly nature of the Peninsula also causes die making 
of tunnels at some places to get over the obstructions. 
The railway building is, therefore, a much more 
expensive business in die south than it is in the Indo- 
Gangetic Valley. 

The control of relief on die direction followed by 
the railway line is very marked in the south. Some- 
times, the railway line has to make a long detout in 
order to avoid some obstruction or to take advantage 
of some gap. In Fig 65 it is shown how tne railway 
lines make detours to avoid crossing a number of 
streams which will need to be bridged. Fig. 65 shows 
how a railway line turns to avail of a narrow river 
valley which is used also by a road. 

There are two large areas in India which are 
particularly deficient in railways. These are (a) the 
Thar and Rajasthan deserts and (b) the broken and 
hilly land of Chhota Nagpur and Orissa. These areas 
ate very thinly populated and have very little need 
for railways. 

Indian Railway System 

The Indian railway system is the largest in Asia and 
fourth largest in the world. It is the country’s biggest 
nationalised undertaking with aroute mileage of 34,705. 
The railways constitute India’s principal means of 
transport and carry about 80% of the goods traffic and 
70% of the passengers. In 1955, on an average 
about 36 lakhs of people travelled in j,ooo trains to or 
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from 6,000 stations. In 1954-55, the railways carried 
n wore tons of goods. The total capital-at-chatge 
was about Rs. 961 notes. Gross-earnings in 1954-55 
amounted to Rs. 2S6 89 dotes. The railways employ 
about 10 lakh persons and they consume aboutio 
million tons of coal. 

The following table gives some interesting facts 
about railway progress in the country. 


Total Mileage 
Capital-ar-chargc 
(la Lakh Rsl) 
Gioss-carnings 
(In Lakh Rs.) 
Passengers carried 
(In ’ooo) 

Passengers Earnings 
(In Lakh Rs.) 
Goods Carried 
(000 Tons) 

Goods Earnings 
(In Lakh Rs.) 


1951-52 

1954-55 

34.119 

34,705 

86,155 

96,100 


286,89 

12,32,073 

12,59,150 

11,142 

10,07 4 

98,025 

110,000 

X 5 »J 95 

16,000 


InaSr™ 5W “ 5l3 ' ,S ° 

Mis has got 54,705 milts of railways which operate 
. gfflgcs, (t) th e broad gauge ft!,') — 15 <11 

ffl lit t n c K 53')-'! *6o l is 5 »d 

(iii) nttrew gauge (2 6- and i*3 — 3,5,4 miles. 

■ nika ? s «=oto. ovet by the Goat, 

in 19ft there was s complicated system of owner- 
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s hip and control. Some were State-owned and State- 
managed, a few Slate-owned and company-managed' 
and others, company-owned and company-managed. 
The existence of a large number of big and small 
units was neither conducive to efficiency nor eco- 
nomy. Hence with a view to effecting economy 
?nd efficiency' in administration a scheme for regroup- 
ing of the entire system was prepared by the Railway 
Board in 1950 and enforced in 1652 and 1952. By 
regrouping there were 35 railway svstems in India 
of which 9 were major, namely, (x) East India Rly ; 
(j) Bengal Nagpur Rh* ; {3) Oudh and Tirhuf Rly 
(4) Assam Rly ; (5} South India Rly ; (6) Madras and 
South Mahraua Rlv ; (7) Bombay-Baroda Central India 
Bh' ;(8) Great Indian Peninsular Rly; and (9) East 
Punjab Rly. All these systems have been gradually con- 
solidated into 7 separate zonal railways 



-grouping, the following zonal divisions 
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Northern Railway. Came into being in 1952 
through the synthesis of three divisions of E. I. Ry,, a 
portion of Bombay, Baroda and Central India Ry. and 
the whole of Jodhpur, Bikaner and East Punjab Riy. 
This line serves Punjab, Delhi, northern and eastern 
Rajasthan and U. P. up to Banaras. Broad and meter 
.gauge lines operate. The main broad-gauge lines are : 
(j) Delhi— Atari ; (ii) Delhi — Ferozpore ; (iii) Delhi— 
Kalka and (iv) Delhi— Banaras. While the meter gauge 
connects Delhi with Bikaner, Anupgarh and Pobran. 

, a« Southern Railway. On April 14, 1951, the three 
railway systems— Madras and South Maharatta Ry ; 
South Indian Ry. and Mysore Ry,— were integrated 
wto a single railway zone serving the Madras, Mysore, 
Keraia and parts of Northern Bombay and Andhra. 
This railway links the northern and southern portion 
of India and handies grain, cotton, oilseeds, salt, sugar, 
tobacco, timber and hides and skin. Tins railway, too, 
has got both the broad gauge and meter gauge. 

The main broad gauge lines are : (i) Madras— 
Waltnir ; (ii) Madras—Raichur ; (iii) Madras— Banga- 
lore and (iv) Jalalpet—Mangalore. While the meter 
gauge lines are : (i) Poona— Harihar (ii) Guntakal— 
Masulipatam; (iii) Madras— Dhanuskodi and (iv) Mad- 
ras— Trivandrum. 

3 - Central Railway. Consisting of G. I. P. Ry; 
Scindia, Dholpur and Nizam State Ry., serves the 
States of Madhya Pradesh, Bombay and north-west- 

part of Madras. This line handles manganese, 
cotton and timber. It normally carries 50 million 
passengers and about n million tons of goods. 

Its main lines are : 0 Bombay— Delhi ; (ii) Bombay 
— Raichur ; (iii) Delhi— Bezwada. 
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4, Western Railway. Comprising of B. B. and C. !■ 
By., the Sautashtra, die Jaipur and Rajasthan Railways, 
serves Bombay, Rajasthan and Madhya Pradesh. It 
serves the great industrial areas of Bombay, Ahmccia- 
bad and Baroda and handles large quantities of cotton, 
mica and oilseeds, salt, etc. This line carries about 10 
million tons of goods and 8 million passengers an- 
nually. 

Its broad gauge lines arc : Bombay — Delhi ; (i») 
Bombay— Ahmedabad. While meter gauge lines 
arc : (i) Ahmedabad— Delhi ; (ii) Ajmer— Kbandwa ; 
(iii) Porbandar-Dbola ; (iv) Rajkot—' Vctava); (v) Kan* 
dla — Bhuj and (vi) Suvendranagar— Okha. 

5. Eastern Railways serve an area of 80,000 sq. 
miles and cover the States of West Bengal, Bihar anc 
parts of U. P. which have a heavy population density. 
It is composed of five divisions of E. 1 . Ry— Dinapore, 
Dhanbad, Asansol, Howrah and Sealdah— all east of 
Moghalsarai. This railway connects the port of Calcutta 
witlt its rich vast hinterland. It handles large quan- 
tities of rice, jute, coal, iron ore, mica, and manganese. 

It serves important industries like the metallurgical 
and steel manufacture at Burnpur and Kulti ; chemical 
fertilizers at Sindti ; Locomotives at Chitranjan. The 
transport demands of the various industries like jute, 
chemicals, paper, engineering, cement, leather and tiles, 
situated around Calcutta, and at other centres is also 
met by this railway. 

_ The important lines are : (i) Howrah— Moghalsarai 
via Gaya; (ii) Howrah— Moghalsarai via Patna and 

(iil) Howrah— -Kiel. 

6. North Eastern Railway has been formed with 
the former Oudh and Tirhut Railway and Assam Rail' 
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way. It serves the northern part of West Bengal, 
Assam, northern part of U. P. and Northern Bihar. It 
carries large quantities of sugarcane, tobacco, tea and 
rice. 

Its main lines are ; (i) Gorakhpur— Amingaon ; 
■(ii) Gorakhpur— Lucknow— Kanpur ; (ii) Gorakhpur 
— Banaras and (iv) Pandu — Gohati— Tinsukia. 

7. South Eastern Railway connects the capital cities 
of three States, vi\. West Bengal, Orissa and Madhya 
Pradesh and serves an area of 185,600 sq. miles in 
these states as also in Andhra and Bihar, connecting’ 
the ports of Calcutta and Vishakhapatnam with their 
■vast hinterlands, it serves the rich paddy fields of Ben- 
gal, the extensive timberlauds of Orissa and M. P. as 
■also the coal and steel industries of Bihar and in Ben- 
gal. The atca covered by the railway is very rich in 
iron ore, copper, coal, manganese, lime, bauxite and 
dolomite. Many of the major development projects in 
eastern India lie on this railway, such as Hirakud 
Project at Sambalput ; two new steel plants at Rour- 
kela and Bhilai ; Hindustan shipyards at Vishakha- 
patnam; Oil refinery at Vishakhapatnam and two steel 
■works at Tatanagar and Burnpur. 

Electrification of Indian Railways 

The total electrified route mileage on the Indian 
railways is 140.24 miles composed as (i) Central Ra'd- 
way (Bombay — Kurla — Kalyani ; Poona — Igatpuri and 
Kurla — Mankhutd) — 184.85 miles. 

(ii) Southern Railway ( Madras— Tambaram) 

(’ii) Western Railway (Bombay-Borivili-Virar)- 
57' 2 5 miles. 
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la the following table the position of India is 
compared with some other countries.* 


Country 

Electrified 

Route 

Track 

U.K. 

mileage 

905 

a, 3°3 

Japan 

3 » 59 i 

6 ,oo 8 

Germany 

1,845 

4,300 

America 

2,708 

4-525 

France 

2 , 5 10 

4 ,(i 74 

Inly 

3,205 

6,458 

Sweden 

}, 9 iS 

5.893 

2, ps 

Switzerland 

3 ,oo 8 

Russia 

1,040 

1.365 

India 

240 

523 


The second plan provides for the eletrification of 
826 miles of railway lines on the following section 
Eastern Ri. Mileage 


Calcutta area 

349 


Burdwan-Asansol 

66 


Asansol-Gomoh 

48 

463 

South Eastern Ry. 



Howrah-Khamgpur 

72 

72 

Central Ry. 



Igatputi-Bhusaval 

191 

191 


Southern Ry. 

Madras-Tambatam-Villuputam 100 


Total 824 

la order to meet the increased demand for rail 
transport, the Second Plan provides for the doubling 
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of 1,607 miles of railway lines distributed thus : Eastern 
Ry< 43 miles ; South-Eastern Ry, 605 miles ; Central 
Ry. 214 miles ; Southern railway 402 miles ; Northern’ 
Ry* iji miles ; Western Ry. 163 miles and North. 
Eastern Ry. 29 miles. 

It also provides for the conversion of 2 65 miles, 
from metre gauge to broad gauge on the Southern 
Railway. 

Roads 

The road is die indigenous means of communica- 
tion in India. Over a large part of India road building, 
of the unmetallcd type is a simple affair and presents 
no great difficulty. Even the metalled roads were- 
not unknown in India as the excavations at Mohen- 
jodaro in Sind clearly show. The road is a much 
cheaper means of communication than the railway,, 
but it is not so effective and serviceable, especially 
the unmetalled one, as the railway. During the rainy 
season the unmetalled roads become impassable in- 
most cases, and even the metalled one? are seriously- 
handicapped when floods invade them. On such, 
occasions the railway alone, with its high embank- 
ment and efficient maintenance service, solves effec- 
tively the problem of communication. But the railway 
mileage is small and cannot possibly serve cheaply 
all the needs of a vast and poor country like India. 
Roads, therefore, naturally play a very important part 
in the country’s communication. 

But unfortunately the road system in India is not 
well developed. India’s deficiency in the matter of roads 
has contributed very largely to the agricultural, com- 
mercial and industrial backwardness today. The most 
serious defect is the lack of proper and adequate road 
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system between villages and the markets. Another 
aspect of inadetjnacv of our road system is that it is 
unbalanced, e. jj. tbs trunk roids are relatively more 
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highly developed than the district and village roads. 
Most of the rural roads are fair weather roads. With 
the arrival of the Monsoon, they are turned into mud 
pools of dirty water and are rendered unusable. 

India had in 193 5-3 6 about 3 lakh miles of roads. 
They gave an average of about 1$ furlong of road 
for every square mile of area. About a quarter of 
this (82 thousand miles) comprised of metalled roads. 
In 1931-52, India had 97,000 miles of metalled roads 
and about 147,000 miles of unmetalled roads. During 
the First Plan period, about 20,000 miles of low-type 
roads are expected to have been added. 

More than half of the metalled road is in the penin- 
sular India where the old hard rocks facilitate the build- 
ing of such roads. Of the unmetalled road on the other 
hand, about four -fifth (77 p. c.) lies in the Indo-Gangetic 
Valley where the soft alluvium, the great distance from 
which the road-metal has to be obtained, and the fre- 
quent floods naturally favour the construction of the 
unmetalled road which is rebuilt cheaply after every 
rainy season. Over most of the country 40% to 75% 
of the area is not being served by a road at all. The 
following table gives the road mileage in some States 
of India. 


States Metalled Unmetalled 

Roads Roads 

Assam 1,179 **>947 

Bihat 4,700 *7,94* 

Bombay 10,826 9,3*3 

Madras *3,975 14,589 

Madhya Pradesh 6,418 3 , 59 ^ 

Orissa 2,765 5,844 

West Bengal 3,776 7 , 99 * 

U. P. 8,576 *$,664 


30 
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Fig. 6*. 

How poor is our road system compared w 
western countries is seen from the following tabic. 

Countij Road mileage Road mileage per 

Pc oat Lakh PetJoa mile 
Italy 576 o' 89 

U.K. 561 2*ot 

r-nws 9}4 r8« 
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W. Germany 260 0-95 

XbS.A. 2,411 r*oj 

Japan 728 3*00 

India 75 0-22 

It will thus be seen that total mileage of roads in 
India is far short of her requirements. India has 20 1 
miles of roads per 100 sq. miles. The comparable 
figures for U. S. A. ; U. K., and japan arc 100, 200, 
400 miles respectively. 

The total number of vehicles on the road during 
1955-56 was estimated to be 377,690 as compared to 
294,727 in 1931-52. This number must be considered 
very small, having regard to the size of the country, 
hs road mileage and its population. The total number 
of automobiles was 577*690 composed of 

Private cars 171*561 

Taxi-cabs 15,641 

Buses 42,006 

Goods Vehicles 105,296 

Motor cycles _ 33,927 

Miscellaneous Vehicles 10,259 


The following table shows the number of cars and 
commercial vehicles in India. 


States 

Private 

Cars 

.Buses 

Loading 

Trucks 

Assam 

4,728 

I » 3 I 7 

4.577 

Bihar 

6,783 

Mi 7 

397 

Bombay 

39,281 

4 , 95 * 

16,591 

Madhya Pradesh 

68, 18 

2 . 0 J 9 

4.631 

Madras 

23,227 

6,128 

9 » 3*9 

Orissa 

2,097 

2,865 

656 

2,ri© 

Punjab 

1,403 

3,004 

XI. P. 

10,112' 

J >975 

6,119 

West Bengal 

27,278 

8,42} 

25,918 

Rajasthan 

J ,°99 

2,238 

5,047 
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Privately owned automobile is die most widely 
used means of transport in U. S. A., U. K; Fiance and 
Canada. Every third person in U. S. A., every fif- 
teenth in U. K. ; every sixteenth in Fiance and every 
eighth in Canada has an automobile, whereas Acre is 
only one vehicle for 1,350 persons in India. Road 
transport is so elaborately developed in those countries 
Aat jt is possible to reach almost every town or 
village by motor bus. 

Nagpur Plan 

A Ten-Year Plan for road development known 
as the 'Nagpur Plan’ was drawn up in r 943 for an 
increase of road mileage from 265,000 to 400,000. The 
Plan visualised the gtowth of a network of road 
communications at a cost of Rs. 372 crorcs within 10 
years. The programme had to be curtailed owing to a 
shortage of money, material and trained personnel. 
According to this Plan Ae Indian roads were to be 
divided into four classes : (i) National Highways; 
(iil State Highways ; (iii) District Roads ; and (a) 
YillaSt Roads. ( 5 ) The rusimal highways are to be fame- 
work for Ac country’s road system. These will connect 
capitals of states, ports and highways. They also 
include toads of strategic importance, (ii) The State 
highways are the main trunk roads of Ae state, (iii) The 
District Roads connect areas of production and markets 
wiA either a highway or a railway, They also form 
the link between headquarters of neighbouring districts- 
(iv) The Village Roads mostly meet the requirements 
of rural population, Acy connect villages and group 
of villages wiAon another and with nearest district 
road or river ghat. 

The national highways indude Grand Trunk Ro a| f 
from Calcutta to Amritsar; Agta-Borobay Road" 
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Bombay-Bangalore-Madras Road; Madras- Calcutta 
Road; Caicu tta-Nagpur-Bombny Road; Banatas-Nagpur 
-Hyderabad-Kurnool-Bangalore-Cape Comorin Road; 
Dellii-Ahmcdabad-Bombay Road; Road from Ahraeda* 
bad to Kandala Port with a branch road to Porbandar. 
Hindus tan-Tibet Road from Ambala to Tibet via 
Simla; Dellu-Lucknow Road; Assam Access Road—; 
Assam Trunk Road on the Sixth Bank of Brahmaputra 
and road branching off from the Assam Trunk Road 
towards Burma border through Manipur State. 

The total mileage of these National Highways is 
to be 13,800 miles. For 11,800 miles of this roads 
already exist The missing Jinks totalling about 1,600 
miles have to be built to complete the network of 
the National Highways. Of the 11,800 miles of road 
that exist in this network, only about one-third have 
got an improved surface. The rest have to be well 
surfaced. Besides, about 12 new bridges have to 
be built also. The cost of the whole scheme is 
estimated at several hundred crores of rupees. Accord- 
ing to the Nagpur Plant about 120,000 miles of other 
classes of road have to be built, so that no important 
village will be more than j miles from a road in an 
important agricultural region ; and no village will be 
more than 20 miles from a main road. 

During the Second Plan the total provision of 
Rs, 246 crores has been made with this programme of 
investment, the target of road mileage under _ the 
Nagpur Plan will be practically reached. In addition 
to the works carried forward from the First Plan, the 
programme of national highways will include the cons- 
truction of 600 miles of missing links, and 60 major 
bridges and the improvement of 17,000 miles and 
■widening of the carriage way on 3,000 miles of the 
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existing sections. In addition 1,150 miles will be cons- 
tructed and over 500 miles upgraded. In the states 
about 18,000 miles of sutfaced-roads are expected be 
added during the Second Plan period, 

Water Transport 

From ancient times, the trade and commerce of 
Northern India has been facilitated by the abundance of 
navigable streams and the flat topography of the 
countries. History records evidence of a flourishing 
trade carried on along the rivers and canals of India 
from the earliest times. The importance of waterways 
gradually diminished with the development of the 
railways with the result that the steamer service was 
gradually withdrawn and country boat traffic also de- 
creased. So that new inland water transport is of 
minor importance. Its goods traffic being only 1% °‘ 
that of the railways in terms of ton-vuiometers. The 
steamer traffic on inland waterways at present carries 
an estimated volume of 2J million tons traffic only. 

India is a land of many rivers, and yet water 
transport has not made much headway in this country. 
There ate certain geographical drawbacks under 
which water transport has to labour in India, (i) During 
tire rainy season the rivets are in high floods and 
consequently have a strong current which is not easy 
to navigate. During the dry seasons, on the other 
hand, only die big rivets have water throughout theit 
course, _ others become disconnected pools in which 
navigation is impossible. 

(ii) Even in the big rivets die water is very shallow 
and there ate sandbars due to silting which further 
reduce the depth of the water. There is a considerable 
distance of the dry bed of the river which must be 
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crossed before coming to the water. Owing 1 to the 
sandy nature of this bed vehicular traffic is almost im- 
possible there. Over a large part of the country, 
thus, the towns on the rivers’ banks cannot make use 
of the river transport fully. Owing to the shifting 
rivers’ course, it is not possible to make any permanent 
jetty or wharf on these rivers. The multipurpose 
schemes under construction in certain parts of India 
may improve the navigability of some rivers. 

(iii) Indian rivers usually enter the sea in shallow, 
sandy delta-mouths, instead of broad and deep estua- 
ries, which in western countries, offer a pathway for 
ships far into the interior. 

(iv) The upper reach of the rivers have been used 
for irrigation purposes and this hardly leaves any water 
for navigation for hundreds of miles below. 

The mileage of water-ways in India is estimated to 
be about 41,000 miles. Of these about 26,000 miles 
ate rivers and 15,400 miles canals. From the point of 
view of inland water transport the position of West 
Bengal, Assam, Madras and Bihar is favourable. U. P. 
has 745 miles of navigable waterways, Bihar 715 miles. 
Bengal 777 miles, Assam 920 miles, Orissa 287 miles 
and Madras 1,700 miles. This inland water transport 
is mainly confined to the States of Assam, West Bengal, 
Bihar, U. P., Madias, Andhra and Kerala. 

The total length of waterways affording perennial 
navigation to steamers and country boats with drafts 
°f 2 ft to 6 ft. is estimated to be 5,750 miles. Of this 
total },ooo miles represent navigable rivers and the 
rest the canals and backwaters of the Malabar coast. 
The navigable portions are 1,200 miles of the Ganga 
river system, 920 miles of the Brahmaputra river sys- . 
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tem, i ;o miles of the Hooghly river, 200 mite of 
other rivers in West Bengal, 190 miles of Mahanadi, 
Brahamni and Baitami rivers of Orissa, 288 miles of 
Godawari rivet and 52 miles of the Krishna river. Of 
this total about 1,500 miles of Ganga-Brahamputra- 
river systems are navigable by steamers and the restby 
country boats also. 

In Lowet Bengal, Assam and in the river deltas- 
on. the east coast, however, there is enough water in 
the rivers and navigation is possible throughout the 
year. These regions are not well supplied with 
railways or roads. This fact naturally makes naviga- 
tion the only efficient means of communication. 
On the Ganga in Bengal and Bihar and on the 
Brahmaputra in Assam a large number of steamers, 
apart from the small country boats, ply to cope with 
the large amount of traffic that is diverted to the rivets. 
The she of these steamers is limited by the minimum 
depth available during the dry season. For about 500 
miles from its mouth, Ganga maintains a nearly uni- 
form depth of about 30 ft. and so steamers can safely 
move up to that distance, although country boats pro- 
ceed as fat as Haridwai. Ocean-going steamers come 
up to Calcutta on die Hoogly with the help of continu- 
ous dredging. The current in the Ganga becomes 
sluggish in Bengal owing to the low height above sea- 
level. The rivets, therefore, deposit silt with consider- 
able speed. Dredging has to be very active to keep 
the traffic channel in die river open. 

The Brahmaputra is navigable by steamers through- 
out the year and steamers run from the mouth to 
Dibrugarh. It catties Assam oil, tea, timber and jute 
which arc brought to Calcutta by having them trans- 
ferred to road and rail system on the border of Pakis- 
tan. Navigation is rendered difficult in this rivet be- 
°f the formation of new islands, sand banks and 
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Shoals, and the presence of a very strong current dur- 
ing the rains. Steamer traffic on the Ganga and Braha- 
maputra is of the order of 625 million ton-miles, a 
year. Country-boat traffic on these rivers is nearly 
twice as much. 

Navigation canals ate even less important than the 
tivets. The total mileage of navigation canals and 
back-waters in India is about 2,750 ; more than two- 
thirds being in Bengal and Madras. In the coastal 
districts of Bengal where no other means of transport 
is possible, canals are easy to build. The large number 
of bu,s or depressions full of water are easily intercon- 
nected to provide a canal for navigation and for drain* 
mg the land. Bengal has, therefore, the largest naviga- 
tion canal mileage in India. 

Though a number of rivers are found in Deccan,, 
yet owing to their rock surface, they are navigable only 
hi their lower courses and that too during the rainy 
season, when there is enough water in them. Narbada,. 
Tapti, Mnhanadi, Krishna and Kauvery are such rivers. 

The Buckingham Canal on the east coast in Andh- 
ra and Madras, and the Orissa Coast Canal both let in 
sea water to provide sufficient depth for boats. These- 
two are the largest navigation canals in India. 

Some of die irrigation canals also allow small boats- 
to ply. The delta canals on the east coast are the most 
important for this ; though some goods traffic passes on 
the Ganga canals also. Some of the irrigation canals: 
in the Punjab allow timber logs to be transported in 
rafts. The Son canals also play an important part in 
navigation. They carry generally low grade cargo 
mostly sand, day and stone, etc., from the Kaimur- 
hills. 1 
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The majority of the earlier irrigation canals were 
-designed to combine navigation with tlieir primary 
function of irrigation. In the absence of serious 
-railway competition in those days, high hopes were 
held of the possibilities of utilizing these arterial water- 
ways for navigation also. Communications were, at 
the time, both inferior and inadequate, and the new 
-canals, passing as they did through ferule and populous 
country, appeared to offer a good opportunity for their 
'improvement. 

It is now realised, however, that the combination of 
'irrigation and navigation cannot, unless the circams- 
■tances are very special, be successfully effected. There 
•are various reasons for this. A canal designed prima- 
rily for irrigation must be aligned so as to afford com- 
mand of a maximum area of cultivable land, without 
•reference to the position of trade centres. The traffic 
attracted is consequently very limited. Moreover, in a 
"highly cultivated tract large number of cattle are requir- 
■ed for ploughing. These cattle are available for cart- 
ting the surplus crops to market at nominal cost to the 
owners, This fact, therefore, militates against the 
■extensive use of canals for carrying fbodgrams. The 
■Ganga Canal, which is navigable throughout its length 
-and passes through one of the richest plains in India, 
■fails to recover in tolls from the boats even the small 
■extra cost of maintaining navigation upon it. 

The two most important navigable systems of 
irrigation works are the Godavari and the Ristna 
Delta canals in Madras— which are 98 miles and 420 
miles long respectively. There are particularly strong 
-reasons for using these canals for navigation. Daring 
•many months ja the year they carry away all, or 
tnedtly all die river, water supply, and so cut off the 
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upper waters of the rivers from the seaboard. They 
traverse flat and fully cultivated deltas in which there 
are no great falls to be overcome. These deltas ate, 
besides, ill-provided with roads and other means or 
•communication. The lower ends of the canals are 
connected by the sea ; the head of each system is con- 
nected with that of the other. Thus, the upper waters 
of the Godavari and of the Kistna are connected with 
the Buckingham Canal. The facilities provided are, in 
■such circumstances, .a great boon to the cultivators. 
Yet even here it cannot be said that navigation is 
•directly remunerative. 

The four canals, the Kurnool-Cuddapah canal 
<73 miles); the Orissa canal {170 miles); theMidnapore 
canal (287 miles) and the Son canal (204 miles) ate 
all navigable ; indeed their primary object was naviga- 
tion. But they are not a success. 

The Buckingham Canal (258 miles) in Madras is a 
purely navigation canal. It runs parallel and close to 
the coast, joining up a succession of backwaters of the 
■sea. It extends for 196 miles north and 66 miles south 
of Madras town. It joins with the Connanur canal of 
the Kistna Delta system. 

The canal was open alike to river floods and to 
tidal flow and had no regulating works in the begin- 
ning. Heavy silting naturally occurred in the channel 
'and traffic was greatly impeded under these circum- 
stances. Experience also showed that the alignment 
had been taken far too near the sea and, was conse- 
quently subject to damage from high tides and storm 
waves. Accordingly, remodelling was undertaken in 
1883. The canal was realigned in parts so as to take 
it out of backwaters and further from die sea: An 
embankment, to protect it from waves, was also cons- 
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tructcd along its eastern side. Floodgates were fitted 
across the channel where it entered and left the various- 
backwaters and rivers which it crossed in its course. 
This was done to shut floods out of the canal. After 
1893, most of these floodgates were replaced by a series 
of locks designed to retain a surface water level in the 
canal approximately up to the level of the highest 
prevailing rides. 

Through traffic from the Godavari and the Kistna 
deltas to Madras has now disappeared on this canal, 
owing to the building of the Calcutta-Madras Railway, 
which tuns parallel and dose to the Buckingham Canal. 
The canal is now prindpally used for die transport of 
salt and fire wood into Madras city from short dis- 
tances south. 

Ftom the above description it would be clear that 
out inland water transport is not fully developed. The 
following table gives the figures for inland waterways 
in some important countries of the world 
Length of Waterways 


Country 

Total 

Length 

Length 
per r 0,000 sq. 
miles of land 

Length per 
1,000 per- 

Netherlands 

4,340 

34«>7 

4*5 

Belgium 

1,014 

91-0 

:•*! 

Czechoslovakia 

i,86o 

34"4 

n 

France 

5,950 

2 8-0 

i'43 

England 

M°° 

*5'5 

048 

Germany 

3,900 

*rj 

o-j 

Poland 

*.730 

i8'z 

TJ4 

U.S.A. 

a8,ooo 

9'8 

1*95 

EgjFpt 

a,o8i 

5 ‘4 

roj 

India 

5>*57 


' o-is 


Hence, it becomes necessary to develop our inland 
— transport. A planned and co-ordinated develop' 
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■ment of cheap water transport is one of the principal 
■solutions for meeting the increased traffic. Both in the 
interest of long-range development and the over-all 
economy of the country, water-transport deserves 
■every consideration. Waterways and railways should 
be supplementary to each other because there is a 
natural division of traffic between the two. <c To the 
tail road goes the least burdensome traffic, which 
■demands regularity and quick transit ; to the waterways 
gravitate the heavy freights of small value, which can 
•only be transported when freight are low.” The 
development of water transport will not only remove 
the congestion of traffic from railways, but would also 
open up many new areas whose products cannot be at 
present moved because of high railway freights. 

Fortunately the responsibility of further surveys, 
planning and development of waterways has been 
assigned to the Central Water and Power Commission, 
which has drawn up a master plan for developing 
inland waterways in the country. This envisages the 
linking of Calcutta port on the east with Cochin in 
the west via Cuttack and Madras by a net-work of canals 
connecting some of the minor rivers of Orissa, Andhra, 
•and Madras, a continuous waterway from Western 
India to northern and north-east India via Central India 
and a continuous waterway from the west coast to 
-east coast through the hinterlands of Bombay, Madhya 
-Pradesh and Andhra Pradesh. 

The Ganga-Bralimaputra Water Transport Board 
'(1952) has been set by the Government with the res- 
ponsibility of improving the Ganga Brahmaputra river 
systems for navigation aod to extend it as far as possible. 
This Board will co-ordinate and stimulate the naviga- 
tional activities of the states of U. P., Bihar, Assam 
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and West Bengal situated on this river system. Under 
this Board, plans are now afoot for starting a pilot 
project with uptodate craft for towing barges on die 
shallow stretches of Upper Ganga between Patna and 
Allahabad. 

The new multi-purpose projects include the follow- 
ing schemes for navigation channels 

(a) U.P. 

(i) Resustication of the Goghra river up to Barham- 
ghat to extend navigational facilities. 

(ii) Revival of navigation of the Ganga up tc 
Allahabad and the development of navigation in the 
Yamuna River up to Etawah. 

(iii) The flood control on Bctwa and Chambal to 
provide an ample discharge in the Yamuna during the 
ary season which may permit navigation on the 
Yamuna. 

(b) West Bengal 

(i) The construction of a navigation Canal from 
Durgaput to Hooghly under the D. V. C., to connect 
the coalfields of West Bengal and Bihar with the port 
of Calcutta. 

(ii) Resustication of the Bhagirathi route affording 
direct and shorter connection with Calcutta port by the 
construction of a Barrage on the Ganga (which is still 
under the consideration of the Central Govt.) The 
objectives of this barrage ate : (i) construction of the 
Barrage across the Ganga in the border ofBengal- 
Bihat ; (ii) the provision of a greater volume of water 
in the Bhagirathi and other rivers of West Bengal ; 
(in) the navigable route between Calcutta and the 
Ganga ; and (iv) conservation of the river Hooghly 
for the benefit of Calcutta by bringing down sufficient 
v -'®d water. 
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With tlie completion of this project, the Bhagirathi 
will become navigable throughout the year, and the- 
salinity of the river Hooghly will also be reduced by 
the continuous flow of water of the Bhagirathi. 

(c) Assam 

Resustication of the various tributaries of Brahma- 
putra— Dihtng, Dibu, Dhansiri and Kalung— in the- 
upper Assam Valley. 

(d) Orissa 

(i) The Mahanadi Valley Project provides for navi- 
gation on the Mahanadi River in Orissa up to 200 miles 
from the sea and connecting the hinterland with 
Pradip— io miles up the Mahanadi from its fall into 
the sea. 

(ii) The Orissa Coastal Canal together with an- 
extension of the Mahanadi Delta system, thereby 
affording direct inland navigation from Assam to- 
Madras. 

(e) Mar 

_(i) Resustication of the Gandak and Kosi rivers and' 
their tributaries. 

{») Extension of navigation in the Sone river for 
about 1 jo miles as visualised in the Sone River Project.. 

(f) Madhya Pradesh 

The Narbada and Tapti multi-purpose projects- 
including navigation axe under consideration of the- 
Govt. 

(g) Bombay 

Kahrapar Project in the State will provide naviga- 
tional facilities from the sea to KaktoparDam and jo> 
miles further land. 
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(h) Madras and Andhra 

The proposed works on the Godavari, the Kistna 
■the Praabita and the Wain Ganga will provide navi- 
gation facilities. 

Shipping 


India has about 3,500 miles of coast line but her 
shipping industry is insignificant when compared to 
those of great maritime powers. Indian shipping 
now (511,077 gross Registered Tonnage) hardly 0*52% 
of the world tonnage, is about adequate to carry 
the entire coastal, about 40% of the adjacent and about 
5 % °f the oyer seas trade. Her coastal vessels carry 
about 2 million passengers a year, while about 200,000 
overseas passengers travel by Indian ships. 


The Shipping Policy Committee of 1947 laid down 
the following objectives for Indian shipping with a 
view to secure 2 million tons in near near future, there- 
by securing the Indian shipping— (1) 100 per cent of 
die coastal trade of India, (2) 75% of India’s trade with 
Burma, Ceylon and other neighbouring countries, 
G). 5 °% of India’s overseas made and (4) 30 % of the 
Orient’s trade, The First Plan envisaged a rise in India’s 
shipping tonnage from 390,707 GRT to 600,000 GRT 
by 1956, In the Second Plan, 300,000 GRT arc 
expected to be added so that the total tonnage would 
be 900,000 GRT by 1960-61. With the achievement 
ot this target. Indian tonnage is expected to carry 
about 12 to ij% of the country’s overseas trade ;jo% 
ot tier trade with adjacent countries as against the 
present proportions respectively of 5 and 40 per cent. 

The Central Govt, have taken the following steps 
to encourage the development of Indian shipping 
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sass-s-jT^r*”’— 

in 19s I and 28-49 ,fa. n shjns the Government 
cargo is now earned by . Upping interest and 
have also negotiated with fo R ^ the tIade5 
ensured for Indian Shipping 

with Burma, Ceylon and P ■ f hc 

2 . The Government also g™ s lrans 

Shipyard 

“t^oS^ctGovernment owned and or 

controlled Cargo. Industrial Conferences. 

5- S P° nso f ng ^ State Shipping Corpora- 

Establishment of t CoI p 0rat ion was set up 

tions. The Eastern ShpPg GRT and 

in i 9S o. It owns 6 Malaya 

- M - 

Kussian routes. shipping 

It is estimated t 0 ““tlS S P« a f £ 

■ Indian Cos. in the foreign ^ ^ opeia tmg m 

fedgn Sdestd theit total g^tonnages ate: 

gsag^*** 

(3) Bhatut Lines — 64,849 G. w- 
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(4) Great Eastern Shipping — 38,167 G, R. T. 

(j) Western Shipping Corporation Ltd. 

Though the Indian Government has endorsed the 
policy of Indian shipping carrying at least of 50% of 
India's trade in international waters, there are a number 
of handicaps which Indian shipping will have to cross 
for carrying this much Indian overseas trade. 

(i) A large number of Liner Conferences dominate 
these trades. Entry into such Conferences is not easy 
matter. Indian Lines have not yet been admitted to 
membership of a number of conferences in the way- 
trades on tie main trade routes between India and U-K. 
and In'dia and the Continent such as Colombo— U-K. ; 
UX— Colombo ; Colombo— Continent ; U.K.— Aden 
and U. K.— Port Said Conference. 


(It) Indian Shipping Cos. will have to expand 
their tonnage on different lines where they do not go at 
present. 

S The Passenger services should be opened with 
1 amenities. 

The following table shows the number and Tonnage 
of Indian-owned vessels in die Overseas and Coastal 
Trades on 30th June, 1956. 


Overseas 

India-U.K, /Continent 
India/Petsian Gulf 
Bombay /East Africa 
India/)apan/Far East 
India/Australia 
India/Malaya/Singapore 
Tramp Trade 


). of Ships G.R.T. 
27 187,916 

3 9,861 

1 • 8,521 

2 10,759 

2 14,433 

1 8,580 

2 14,463 
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Coastal No. of Ships G. R. T. 


207,72a 

Cargo 59 10,587 

Cargo-Cum-Passenger 4 4,754 

Passenger 6 8,208 

Tanker 1 7,196 

Short Coastal Rango 18 

88 238,467 


Air. Transport 

Ait transport is the least important of the means 
of communication in India at present. India' has a 
strategic position on the Air route to Australia, The 
main lines between Europe and Australia have to pass 
through India. 

There are in* the Indian Republic 81 airports ; of 
these Dum Dum (Calcutta) is the biggest airport in 
Asia. 

Of these airports Calcutta, Bombay and Delhi arc 
on the International Air Routes. The airports are a 
few miles away from the main cities ; e. g. the air- 
ports of Delhi are at Palam and at Safdarganj ; of 
Calcutta at Dum Dum and Barrackpore ; of Bombay 
at Santa Cruz and Juhu ; of Madras at St. Thomas 
Mount ; of Allahabad at Bararauli, and so on. 

_ Delhi, Bombay, Calcutta. Madras, Tiruchirapalli, 
Vishakhapatnam, Agartala, Ahmedabad, Patna, Bhuj, 
Jodhpur and Amritsar ate the customs airports where 
taxes are paid on imported goods by the passengers. 

Besides the airports, there are a number of air- 
strips for landing and take-off of the planes. The 
Government of India is spending about half a crorc 
of rupees every year on these airports and strips. 
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I 9 J 0 

18,895,159 

452,869 

80,006,75 5 

1951 

1 9,400,000 

449,000 

83,200,000 

IJji 

19,362,000 

434,000 

86,038,000 

’ 95 J 

19,202,000 

404,000 

84,820,000 

’954 

19,798,000 

432,000 

86,400,000 

’951 

20,740,000 

4J2.000 

92,209,000 


Airways in India depend for their success largely 
upon the mails that they carry.* It will, therefore, 
be right to give the story in brier of the improvement 
and development of air mail in India. 

In April, 1929, was started the first regular Air 
Mail Service from India. A direct air mail service 
was established between England and India, and 
mails for most of the countries in Europe and for 
Iraq, Palestine, Egypt and Persia were sent by this 
service. The Indian State Service, a State-owned air 
mail line was established in December, 1929, between 
Delhi and Karachi to connect with the Imperial Air- 
ways Service between India and England, This ser- 
vice was operated by the Delhi Flying Club from 
January, 1932. 

In 1930, the Royal Dutch Air Company estab- 
lished a fortnightly service between Holland and the 
Dutch East Indies across India. A French Air Com- 
pany also began to operate in the same year, the 

*The Mails carried by Air. 

Lakh ibs. ( 
:6 
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83 
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1948 

1949 
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J 955 
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Marseilles-Saigon Air Service across India. These 
services dropped mails fox India at the frontier posts 
of entry and were not allowed to carry internal 
Indian traffic. In 1932, however, it was decided to 
use both services for the carriage of Indian foreign 
mails to places which were not served by the British 
air services. 

An ait parcel service was introduced between 
Great Britain and Northern Ireland and India in 
May, 1931, and in July an air mail postcard service 
was also introduced. An air mail postcard, first of 
its kind in the whole wodd, was put on sale to the 
public, beating a stamp and a blue airmail label 
printed thereon. 

In January, 1952, the Cairo-Mwm Air Mail 
Sendee of Imperial Airways was extended to South 
Africa and the first despatch of the air mails from 
India for South Africa was made from Karachi on 
20th January, 1932, 

A feeder service was started in 1932 between 
Karachi, Bombay and Madras connecting at Karachi 
with the Londnn-Karachi service. Ihls was made 
possible through the enterprise of the Tafts Limited 
under a ten-year contract with the Government of 
India. The internal service between Delhi and 
Karachi maintained by the Delhi Flyfog Club ceased 
to operate from 4th July, 1953. A new Company, 
called the Man Trans-Continenfal Airways Limited, 
working in conjunction with the Imperial Airway? 
Limited started from 7th July, a weekly air mail 
service between Karachi and Calcutta. The service 
was extended to Rangoon via Akyab from ist Octo- 
ber, 1933, and to Singapore &om 15th December, 193 J. 
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The Indian National Airways Limited introduced 
from 1st December, 1953, a daily mail and passengers 
service between Calcutta and Dacca and a weekly 
service between Calcutta and Rangoon. The Madras 
Aic Tax Service started from 10th February, 1934, 
a bi-weekly air mail service between Madras and 
Calcutta. Later on, however, these services ceased 
to operate. A new weekly air mail service was 
started from December, 1934, between Karachi and 
Lahore, the service being operated by die Indian 
National Airways Limited. This service was later 
duplicated, 

In 1935 increased facilities for the transmission of 
correspondence were provided. The service between 
Calcutta and Singapore was duplicated and operated 
jointly by Imperial Airways and Indian-Continental 
Airways, A connection was established at Athens 
between the westbound places from Karachi and the 
northbound places of the Greece-Gcrmany Air 
Service. Use began to be made of the air service 
operated by Imperial Airways between Khartoum 
and Kano (Nigeria) for the despatch of air mail to 
West Africa. A new weekly air service was estab- 
lished towards the end of 1953 by Tata Sons Limited 
for operation during May between Bombay and 
Trivandrum. 

Since 1935 air mail correspondence for places in 
the United States began to be accepted for despatch 
by the internal ait service in that country. Corres- 
pondence for South America also was accepted for 
transmission by air via Germany or France. 

In 1936 the service between Singapore and Australia 
was duplicated, the Khartoum-Kano weekly service 
was extended to Lagos and a weekly ait mail service 
was introduced between Penang and Hong Kong. 
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Another internal aii service was opened between 
Bombay and Delhi in November, 1937, and yet another 
from Bombay to Kathiawar in November, 1938, Simul- 
taneously with the introduction of this scheme, the 
frequency with the internal feeder sendees, namely, 
Karachi-Madras and Karachi-Labore was increased 
first to four and then to five times a week. Karachi- 
Madras service was extended to Ceylon and Bombav 
Trivandrum service to Trichinopoly to connect with’ , 
the Katachi-Colombo service. 

After partition, the Air Communication in India 
was reorganised. Delhi was now connected to Bombay 
from where planes took off for Europe. The foreign 
companies still make use of Karachi for this purpose. . 

From June 1, 1931 the Deccan Airways, recently 
taken over by the Government of India, commenced 
operating the Night Air Mail service when their first 
Nagpur-bound plane took off from the Dam Dum' air- 
port with about 100 bags of mail and 13 passengers; 

From August 1, 1953 the Government nationalised 
all air transport in India. All the eight companies for 
inland operation were formed into the Indian Air Lines; 
Corporation. Those working the international air , 
transport were organised into the Air-India Inter- 
national Corporation. The advantages of nationalisa-' 
don can briefly be listed as follows 

(1) The available resources in equipment, workshop 
capacity and technical personnel would be used to the • 
maximum benefit' 

(a) From the point of view of defence, operation 
of.ai! air services by. a State organisation would' obvi- 
ously be the most desirable arrangement, 
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(3) Air transport is a public utility and ought to be- 
developed to serve national interests. 

(4) Rapid developments arc taking place in the 
techniques of civil aviation and only a State organisa- 
tion can command the resources to take the fullest 
advantage of these technical developments. 

The two Corporations— Indian Air Lines Corpora- 
tions and Air India International came into existence- 
on 15th June, 1953. The Ait India International took 
over the business of the Air-India International Ltd., 
while India Airlines Corporation took over as a going, 
concern, the assets, liabilities and business of eight units, 
namely, Airways (India) Ltd., Himalayan Aviation Ltd.* 
Kalinga Airlines, Bharat Airways Ltd., Air-India Ltd.* 
Air Services of India Ltd., Deccan Airways Ltd., and 
Indian National Airways. 

Indian Airlines Routes 

Frequent air sendees arc available along the two- 
coasts. (i) From Colombo through Madras— Vishakha- 
patnam— Bhubneshwar to Calcutta in the east ; and' 
from Trivandrum through Cochin— Mangalore— Bom- 
bay to Jamnagat, Bhuj on the west coast. 

(it) Through the interior : linking Madras and 
Bombay with Bangalore, Hyderabad and Poona; 
Bombay and Calcutta with Banaras, Lucknow and 
Nagpur ; 

(iii) In the far north from Delhi to Srinagar. 

(iv) In the east between Calcutta and Imphai and 
other parts in Assam. 

Other Indian Airline routes bring country’s nearest 
neighbours within a few hour’s flight, as between Delhf 
an d Karachi via Jaipur and Jodhpur; Delhi and Lahore; 



490 


ECONOMIC GEOGRAPHY OF INDIA 


•Calcutta and Dacca— Chittagong ; Patna— Kathmandu 
in Nepal. Another ‘neighbour’ service links Kandahar 
and Kabul in Afghanistan with Karachi and Delhi or 
Bombay. 

The services of Indian Air Lines Corporation units 
radiate from important centtes like Madras, Bombay, 
•Calcutta, Agartala, Delhi and Srinagar. The important 
air routes arc:— 

(i) Madrat 

(1) Madras— Trivandrum— Madras, 

(a ) Madras— Hyderabad— Nagpu r— Delhi. 

(3) Madras— Nagpur— Delhi (Night ait mail service). 
■(H) Bombay 

(i) Bombay — Poona— Hyderabad— Bangalore 
(a) Bombay— Nagpur— Calcutta (Night air mail service); 
(}) Bombay— Karachi— Bombay ; (4) Bombay— Ahme- 
■dabad—Bhuj— Karachi; (5) Bombay— Bhavnagat— Raj- 
kot— Jamnagar— Bhui ; (6) Bombay— Keshod—Por* 
bandar— Jamnagar; (7) Bombay— Belgium— Mangalore 
—Cochin ; (8) Bombay— Calcutta— Bombay ; (9) Bom- 
bay— Colombo— Bombay and (10) Bombay— Delhi— 
Bombay. 

•(iii) Calcutta 

(1) Calcutta— Gauhati—Tejpur—J orhat-Mohanbati; 
(2) Calcutta— Gauhati— Jorhat— Lilabari— Jorhat— 
Passighat ; (3) Calcutta— Agartala— Gauhati— Silchar ; 
(4) Calcutta— Agartala, Gauhati — Khavsi— Kamalpur— 
Kailashahar— Silchar— Imphal ; (3) Calcutta— Bangalore 
—Calcutta; (6) Calcutta— Dacca— Calcutta; (7) Cal- 
cutta— Chittagong— Calcutta ; (8) Calcutta— Rangoon— 
•Calcutta ; (9) Calcutta— Bagdogra— Calcutta. 
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(vi) Delhi 

(1) Dclh i — Calcutta — Delhi ; (2) Delhi— Lucknow 
— Gorakhpur — Banaras— Patna— Calcutta ; (3) Delhi — 
Srinagar — Delhi ; (4) Delhi— Lahore— Delhi ; (5) Delhi 
—Karachi— Delhi ; (6) Delhi— Amritsar— Kabul ; 
{7) Delhi— Agra — Gwalior — Bhopal— Indore— Auran- 
gabad— Bombay ; (8) Delhi— Bikaner— Jodhpur— 
Ahmcdabad — Rajkot ; (9) Delhi — Lahore — Delhi. 

The Indian Air Lines Corporation have flown 8,896 
thousand miles and carried 194 thousand passengers, 
49,435 thousand lbs. of freight, 3,904 thousand lbs. of 
newspapers and 6,141 thousand lbs. of mail on its 
scheduled services during the first half of 1956. 

External Air Routes 

In the field of international ait transport Ait India 
International has made good progress. There are four 
weekly services between India and the U. K ; twice- 
weekly services between Bombay and Nairobi and a 
service between Bombay and Singapore via Madias. 
Regular external services are being maintained to Cairo, 
Rome, Paris, Geneva, London, Aden, Nairobi, Bang- 
kok, Singapore, Ceylon, Burma, Nepal, Pakistan, 
Afghanistan and Australia. 

The total number of passengers carried by the Air 
India International, during the first half of 1956 was 
29,149. It flew nearly 2,455 thousand miles, and 
carried 1,1,93 thousand lbs. of freight, 45,520 lbs. of 
newspapers and 488,271 lbs. of mails during this 
period. 

Several foreign air lines have air services in the 
Indian Union. These foreign iines are s— 

(1 ) Air Ceylon Ltd , Madras. 

{2) Ait France, Calcutta. 

(3) B. O- A. C— Bombay, Calcutta, New Delhi. 
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(4} Cathey Pacific Airways, Calcutta, 

(j) K.L. M/Royal Dutch Airlines, Bombay, 
Calcutta, Madras, New Delhi. 

(6) Pakistan International Airlines Corporation, 
Bombay, Calcutta, New Delhi. 

(7) Pan American World Airways, Bombay, Cal- 
cutta, Delhi. 

(8) Qantas Empire Airways Ltd., Bombay, Cal- 
cutta, Madras, New Delhi. 

(9) Scandinavian Airlines System, Bombay, Cal- 
cutta, Madras, New Delhi. 

(10) Thai Airways, Calcutta. 

(n) Union Aeromatirime De Transport, Calcutta. 

(12) Union of Burma Airways, Calcutta. 

(ij) Trans-World Air Lines. 

Night Mail Service 

Mention may be made of Indian Airlines’ operation 
of the Night Airmail System. Every night four I. A. C. 
craft fly between Bombay and Nagpur ; Madras and 
Nagpur ; Calcutta and Nagpur and Delhi and Nagpur- 
Letters, packets and parcels are redistributed at Nagpur, 
then flown back to die four main cities. 

QUESTIONS 

1. What ate die geographical causes of India’s backward- 
ness in transport facilities ? 

2. Discuss carefully how the physical features of India 
control die building of roads and railways, 

}. To what extent has water transport been developed in 
India ? What are the geographical difficulties in the way ? 

4. What are the main air routes in India ? What geogra- 
phical factors, if any, control these routes ? 

, 5 - What is the position of the Indo-Gangedc Basin » 
India in respect of 

{«) Road transport, 

(b) Railway transport, and 

(c) Water transport. 



CHAPTER XI 

TRADE 

Trade is a symptom of civilization. The economic 
progress of a nation or an individual is based upon 
trade. One nation or individual exchanges its surplus 
production for the surplus of another nation or 
Individual. In this way, everybody tends to produce 
only that commodity for which nature has given him 
the greatest capacity. Climate, topography and social 
organisation aetermine the capacity for production. 
They also, on the other hand, determine the needs 
(in other words market) for commodities. The origins 
of trade are thus the function of geography. 

India contains a little mote than one-fifth of the 
total population of the world. Yet, the poverty* of 
^National Incomcf 


National 


Country 

Year 

Population 
(In millions) 

Income in 
terms of 
Rupees 
(ccorcs) 

Per capita 
Income 

India 

1954-55 

378.07 

10,170 

269 

Pakistan 

1953-54 

79-35 

r,9jr 

243 

Ceylon 

> 9 J 4 

8.5S 

47 ° 

560 

Japan 

1955 

88.90 

8,698 

978 

New Zealand 

1955 

Z.IJ 

7,128 

5,296 

Australia 

1954 

8.99 

4,220 

4>694 

U. K. 

1955 

50-97 

22,176 

4,551 

U.S. A. 

1955 

165.17 

I 55 > 5 « 

9,410 

Canada 

1955 

15.60 

10,166 

6,516 

France 

1955 

45- 2 7 

17,010 

3 , 93 * 

W. Germany 

1955 

49-97 

14,460 

2,690 

Netherlands 

1955 

10.75 

2,85° 

2,650 

Denmark 

1954 

4 - 4 i 

1,610 

5,654 

Switzerland 

1954 

4.95 

2,410 

4,895 


•f Commerce Annual, 1956, 
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her people prevents her having a large trade. Th e 
total foreign trade of India is less than that of Great 
Britain 'whose population is only about one-sixth of 
India’s. Even the internal trade of India is fat 
below the standard expected in modem times from 
a country with such a large population. The 
smallness of India's trade is due to her low 
production. We have noted in this book our back- 
wardness in agriculture, as well as in industries. We 
do not produce enough ; and unless wc produce 
enough, we cannot have large quantities of goods 
for exchange or be rich. India’s problem is, Uiere- 
forc, one of Production first and of Distribution 
second. 

India is essentially an agricultural country, and her 
trade, both internal and external, must be characterised, 
therefore, by the movement of heavy commodities. 
The paucity of roads and railways is a great drawback 
in this respect. The difficulties of transport limit the 
markets for Indian produce. The building of railways 
and roads in India, and the cutting of the Suez Canal 
across the Isthmus of Suez opened up new markets for 
India’s agricultural products. With her increased ex- 
ports, India could now buy larger quantities of goods 
produced in the world f especially in Europe. The 
trade began to grow considerably in volume, therefore, 
since the last quarter of the 19th century. 

The foreign trade of India is of great significance, 
for it is this which provides the country machines, 
chemicals, raw materials and manufactures without 
which we cannot progress. 

The following are the salient features of our foreign 
trade • 

1. Our foreign trade is carried mostly by sea. 
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The yearly average of the total sea-borne trade of' 
India in merchandise on private account alone amounts 
of Rs. 3 jo crores. 

a. The per capita share of the foreign trade of 
our country is much lower than in Europe or America 
or Japan. 

Per capita foreign trade in India and some import- 
ant countries is given below (1949) : — 


Canada 

444 

France 

146 

Australia 

4 iJ 

U. S. A. 

131 

Denmark 

349 

W. Germany 

7 1 

U. K. 

305 

India 

8 

Japan 

17 

Pakistan 

11 


3. During the war and post-war years, in the 
composition of India’s foreign trade, the share of im- 
ports of raw materials is on the increase while the share 
of exports of raw materials to the total exports have 
declined. This situation can be accounted for two 
reasons; Firstly, as a result of partition, India lost many 
of her raw material markets like cotton, jute, food- 
grains ; Secondly , industrial development as a result of' 
plans has necessitated the heavy imports of raw 
materials as well as the increased use of domestic raw 
materials. In exports we have lost heavily in raw jute, 
raw cotton, oilseeds, shellac, hides and skins, tobacco- 
and spices. 

4. The imports of manufactured articles are steadily 
declining but their exports are on __ the increase, Tins . 
change is due to India’s policy of encouraging 
exports of manufactured articles and partly due to a 
relative improvement in the industrial position of the- 
country. 
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5, Oar trade s now increasing with U-S.A-, 
Australia and other Far Eastern Countries and that 
-with U. K. is on decline. 

6. For some time past our balance of trade has 
■been unfavourable as would be clear from the follow- 
ing figures 1 — 

Balance of Trade {In Lakhs of Rs.) 

1950-ji — 22,01 1955-54 " 5 °> IJ 

1951*12 —221,65 1954-55 — fe> 7 2 

1952*15 -86,59 1955-56 — 8 i, 7 2 

The foreign trade of India has undergone many 
•changes during the last few years, owing to the effects 
of the World War and the partition of the country. 
The export and import of commodities is no longer 
completely free, Licences are now requited for this 
•purpose From the Government. The control of our 
foreign trade has been necessitated : 

(a) because there is a shortage of some raw 
materials in the country, e.g. raw cotton 
and raw jute, and, therefore, their mini* 
mum supplies for home use must be 
guaranteed. 

•(b) because there is a shortage of dollars in the 
world, and, therefore, exports to dollar areas 
must be encouraged. For it is with the 
dollars that a large part of our food, out 
machinery, and other manufactured articles 
arc paid for. 

’(c) because out resources of foreign exchanges 
or money with which we pay for out im- 
ports ■arc limited, and, therefore, we cannot 
Import ss we like. 
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In this respect, it is important to remember that 
the currencies of the -world are divided today into 
hard currency and soft currency. The dollar (Ameri- 
can currency) represents the hard, and the £ sterling 
(British currency) the soft currency. Export to the 
hard currency areas and imports from the soft 
curtency.areas are to be preferred. The payment for 
the imports is made with the exports commodities 
or labour or foreign money. As the hard currency 
areas export more to other countries than they buy 
from them, therefore these other countries are always 
anxious to get dollars from any source they can to 
pay the harcl currency areas. This fact has, therefore, 
led to the control of foreign trade in all the soft curren- 
cy areas. 

The following table shows our trade with Sterling 
and Dollar areas since 1952-53 

Sterling Dollar O. E. E. C. Kestofnon- 

Year Area Area Countries Sterling Areas 

Imps. Exps. Imps. Exps. Imps. Exps. Imps. Exps. 

(In ciotes of Rs.) 

1952-55 272 292 214 13 9 99 66 85 80 

■S>S4-!S 354 333 »> “! 6 > " ™ 

1955-56 298 510 S»8 T 57 81 126 

During the Second World War trade control 
became very much marked, due to war requirements. 
After the War the control was necessary for economic 
rehabilitation in India, the creation of Pakistan compli- 
cated this issue considerably. But in order to expand 
trade without detriment to internal requirements ex- 
port controls were liberalized in 1949- They had been 
in force since the War because of the internal shortage 

3 * 
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of goods. Subsequently, they were found helpful in 
developing exports and thus earning foreign money* 
In 1950, certain restrictions had to be imposed against 
the exports. However, after the heavy adverse balance 
of our foreign trade in 1949, the emphasis was shifted 
from export control to export promotion. 

In recent years India has imported more than she 
has exported. The value of the foreign trade of Indian 
Republic is given below 

1950-51 1951-52 1952-53 1954-55 iJJW* 
Imports (Crows 581 863 644 633 653 

of Rs.) 

Exports „ 379 702 559 588 597 

The export and the import trade is divided into 
three main classes : 1. Food, Drink and Tobacco ; 

2. Raw materials and unmanufactured articles ; and 

3. Articles wholly or mainly manufactured. The 
total value of these classes is given below in crores of 
Rupees 


i class II class HI class 
food) (Raw Material) (Manufactured) 



Imp, 

Exp, 

Imp. 

Exp. 

Imp, 

Exp. 

1949-50 

rat 

”7 

144 

Ho 

288 

553 

1930-51 

10S 

133 

J98 

14 ° 

258 

311 

, 9 S a *>3 

178 

i« 

.8} 

148 

279 

265 

1954-15 

13 * 

104 

187 

12) 

3 ” 

257 

1935-55 

35 

167 

164 

169 

427 

251 


It will be noted from the above table that manu- 
factured articles dominate both die import as well as 
the export trade. The manufactured articles have be- 
come important in die export trade oniv in recent years 
after the War. 
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the most important 

items of the import trade in crorcs of Rupees 

— 


1951-52 

1932-53 

2955-56 

Grain, Pulse and Flour 

... 218 

155 

18 

Machinery 

... 104 

88 

nS 

Cotton, raw and waste 

... 137 

76 

53 

Oils 

... 79 

81 

54 

Metals and Manufactures 

••• 43 

43 

9 2 

Vehicles 

... 34 

28 

6 

Chemicals ... 

... 3* 

25 

21 

Cutlery and Hardware 

... 20 

14 

7 

Dyes 

... 19 

10 

14 

Paper and Stationery 

... ij 

*3 

14 

Electrical goods 

... 10 

14 

28 

Fruits 

... 10 

9 

15 

Raw Jute 

... 67 

16 

19 

Cotton yarn and Manuf. 

... 6 

5 

4 

Other yarns and fabrics 

... 18 

16 

J 9 

Raw wool 

3 

6 

1 

The following table gives die 

salient features of 

our export trade : — 

Exports (In Crores of Rs.) 



1951*52 

1952.53 

1955-5S 

Tea 

94 

81 

109 

Tobacco 

16 

13 

IX 

Coal 

6 

10 

3 

Mica 

13 

9 

8 

Lac 

ij 

8 

12 

Raw Cotton and Waste 

21 

29 

39 

Cotton piecegoods 

43 

53 

48 

Jute 

125 

^3 

59 

Hides and skins 

*5 

20 

22 
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The textile group {all kinds} heads the list of our 
exports. In 1950-51 the total value of the exports 
of all kinds of textiles was a little more than 300 
croresof rupees. This was about 51% of the total 
value of exports. This means that the bulk of our 
exports is comprised of a few commodities ; while 
the imports consist of a large miscellany. If we 
add to the textile group the value of tea and oil, 
etc., we notice that in 1950-51 about 70% of the 
exports were accounted for. About half of the 
exports are directly the produce of agriculture. 

When we look at the geographical distribution 
or the direction of our foreign trade, we note that 
the largest share of this trade is with United Kingdom 
and U. S. A. The largest share of out imports (22%) 
and the largest share of our exports (23%) in 1950*51 
was accounted for the United Kingdom. The U. S. A. 
came next with 20%. Australia, Egypt, Iran, Italy, 
and Japan ate other important countries in our 
foreign trade. 

The following table gives the values (crores of 
Rs.) for 1950-51 and 1955-56 of the import and 
export trade 
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India has the largest trade with the United King- 
dom not only because we had been under the British 
tule in the past, but also because Britain owes us 
money on account of die last World War. This money 
is known as the ‘Sterling Balances.’ We can get back 
this balance only in die form of goods. 

Britain supplies us mainly manufactured articles, 
and buys from us raw materials and tea. The 
following tables show the contents of our trade with 
Britain : — 


India’s Trade with U. K. 
Principal Exports to 


(Figures in £ thousand) 

Full year 
1954 

Total of AH Exports 

•4®, IS! 

Of which ; 

Tea 

76,9<55 

Leather, leather manufacture and dressed furs 

15,271 

Tobacco and Tobacco manufactures 

6,910 

Hides, Shins and Furs, undressed 

974 

Wool and other animal hair 

5,567 

Cotton 

2,5*4 

Miscellaneous textile fibres and waste 

1,070 

Metalliferous ores and scrap 

3,081 

Miscellaneous animal and vegetable crude 

4,528 

materials, inedible 

Animal nnd vegetable oils, fats, greases and 

1,892 

derivatives 

Miscellaneous textile manufactures 

16,442 
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Principal Imports from U. K. (1954 7 r -) 


Total All Imports 

Thousand 

Of which: 

Machinery other than electric 

iSjOOi 

Electric machinery, Apparatus, etc. 

14,836 

Wool and other animal hair 

4.9*9 

Petroleum and Petroleum products 

4,610 

Chemicals 

15.1*7 

Paper, Pasteboards and manufactures 


Iron and Steel 

!,<!> 

Non-ferrous base metals 

:,<!> 

Manufactures of metals 

5,080 

Railway Vehicles 

3,05* 

Road 'Vehicles and Aircraft 

5.5*1 

Scientific Instruments ; photographic and op- \ 

*,*39 

tical goods : Watches and Clocks j 


Inland Trade 


In a country as big as India with the vast popula- 
tion, inland trade naturally assumes gigantic propor- 
tions. India, however, suffers from a great drawback 
in this respect. Her network of communications is 
not complete. There arc extensive areas in India with- 
out any road or railway. In spite of this drawback, 
large quantities of goods are transported over different 
parts of the country. Before the War foodgrains of 
different classes (rice, wheat, barley, millets, maize, 
gram and pulses, etc.) formed the most important item 
of the inland trade of India. Most of these grains 
travelled only short distances, as they are cheap and 
bulky and cannot, therefore, stand high cost of traos- 
port 
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_ Before the War wheat enjoyed a privileged position. 
It is a .valuable foodgrain largely in demand by the rich 
and the urban populations. The important areas of 
production of wheat, however, are confined to one part 
of the country. 



Wheat is consumed, not as grain but as flour. .This 
fact necessitates the. erection of a large number of 
flour-mills or chakkis all over the country. There 
were in India in 1936 more than :6,ooo power-driven 
chakkis and 80 roller mills to grind wheat into the . 
different types of flour in demand. Fig. 70 . given above 
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shows the distribution of chakkis in India. This 'map 
will show that the distribution of chakkis is closely 
related to the production. 

The following table shows some of the important 
commodities entering into the inland trade of India m 


1952-j} by rail and rivers 


19 5 *‘Sl 

» 95 *' 5 J 

1948-49 " 
Quantities 
(Million 


Mds.) 


• Coal and coke 

47G 

434 

Oilseeds 

25 

22 

Iron and steel 

37 

45 

Jute 

8 

n 

Salt 

31 

30 

Cotton-raw 

*4 

13 

Sugar 

l 9 

20 

Cotton piccegoods 

6 

7 

Gur 


15 

Pulses and Flour 

24 

57 


The following tabic gives the Railway-Traffic-Wagon 
Loadings. 


Coke and Coal 

Gains and Pulses 

Oilseeds 

Raw Cotton 

Cotton manufactures 

Raw Jute 

Jute manufactures 

Sugar 

Cement 

Pig Iron 

Iron and steel 

Tea 


(In Thousands) 

>95*» >9!5'5* 

*»63J 2,77* 

949 97* 

171 212 

I08 IIO 

( >1 67 

' 188 1(0 

2t _ 2<7 

169 474- 

*97 

25 4> 

a6o 3jr 

46 4* 
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Important Ports 

. Practically all the foreign trade of India passes 
by sea, because the countries on her iand frontier are 
poor and inaccessible and neither buy nor sell much. 
This sea-borne trade is concentrated only on a few ports 
of India. Calcutta, Bombay and Madras handle almost 
the whole of the sea-borne trade of India. There are, 
however, a number of small ports both on the west 
coast and the east coast of India which handle a large 
amount of this foreign trade as part of the coastal 
trade. 

The geographical factors determining the port sites 
on the western and eastern coasts are somewhat 
dissimilar- On the west coast from Cape Monze to 
the little town of Bulsar the coastal plain is low over 
extensive areas, its general flatness being broken only 
by the volcan c hills of Kutcli and Saurastra and the 
Girnax Hills of crystalline rock, also in Saurastra. 
There are 'two conspicuous features on this section of 
the coast : (i) The Rann of Cutch, and (2) the Gulfs 
of Cutch and Cambay. 

The Rann is dry and passable by foot during the 
winter months, but invaded by tire sea at the outset of 
the Monsoon. 

One of the most important factors in the geography 
of the west coast of India is the sedimentation, for it 
has played a very important part in various ways in 
determining port sites. The general trend of currents 
impinging on to this coast is from the west, and as the 
currents set into the Rann and the Gulfs of Cambay 
and Cutch, they have the effect of increasing the degree 
of sedimentation. Owing to the fact that strong 
currents set in, in an easterly direction past the mouth 
of the -Indus, the silt from that river is carried into the 
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'Gulf of Cutch and into the Rann, while currents set- 
ting into the Gulf of Cambay prevent the free mow* 
racnt of Tapti and Narbada silt out of the Gulf. The 
result is that these regions have been silting areas for 
along time. It has been estimated that the channel 
approach to Bhavnagar has silted as much as 40 ft. m 
the last 50 years. 

There is a striking contrast between this section of 
the coast and that which lies to the south of Cambay. 
It is mostly low and possessing a flat, deeply indented 
■coast, the extensive gulfs contain waters which are diffi- 
cult to navigate either by reason of insufficient depths 
or roughness, while the’crceks provide poor harbours 
‘because of their tendency to become silted, ot because 
idistributorics may forsake them. South of Bulsar the 
Deccan Trap occurs. The coast becomes rocky and 
island strewn, and the narrow coastal plain, varying w 
■width from 70 miles in the north to under 30 miles in 
•the south, is overlooked by the steep escarpment of 
the Western Ghats. These features continue south- 
wards until io the estreme south a low swampy coast 
is again found in the silted Cochin lagoons, 

The low coasts on die west have a rainfall below 
■50 in., the middle section has from 50 to 100, while 
•the southern area of metamorphic rocks and lagoons 
has over 100 inches. 

In short, the chief drawbacks for ports on the 
-west coast are : shoals, die strong undercurrents, the 
amplitude of the tide, and the irresistible rush of tidal 
•currents. 

Sorts on the West Coast 

In India, two classes of ports are met with, the 
■major and minor ports. The major ports are admifes- 
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tered by the Central Government and the ‘minor ports’ 
by the State Governments. The sheltered nature of 
■a port, the well-laid-out approach channels, the provi- 
sion of docks, jetties and moorings, the well- laid out 
transit sheds, the effective rail connections, the ability 
to serve a very large portions of the hinterland lying 
behind the port, the facilities for meeting the require- 
ments of defence and strategy, the comparatively large 
volume of trade and possibilities of work for shifting 
•all the year round, usually distinguish a ‘major port’ 
from a ‘minor port.’ India has 5 major ports, namely, 
Bombay, Cochin, Madras, Vishakhapatnam and Cal- 
cutta. They together handle about zo million tons of 
traffic a year. India has over 150 minor ports of 
which 18 are more important. These are Kakinada, 
Masulipatam, Cuddalore, Kozhikode, Mangalore, Tuti- 
corin, AUcpy, Bhawanagar, Porbander, Bedi, Nawala- 
khi, Okha, Quilon and Surat. 

The following table shows the cargo handled by 
important ports of India : — 

(In dead-weight lakh tons) 


Ports 

1953-54 
Imports Exports 

Total 

1935-56 
Imports Exports 

Total 

Bombay 



67.2 

66.4 

35 - 2 

101.6 

'Lalcutta 



80. j 


46.2 

80.2 

Madras 



20.3 

17. a 

4.8 

22.0 

Cochi a 





4-5 

l 6.7 

Vishakha- 

jatnam 

1.8 

12.0 

13.8 

2.3 

7-9 

10. 2 


Bombay , 

The value of the site of Bombay lies in available 
depth of water. The minimum depth up the main 
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channel is 32 ft., and there is a minimum of 37 ft. 
■water at all states of the tide in the deep water anchor- 
age in front of die docks. The 32 ft. minimum 1$ 
equal to the maximum available m the Suez Canal 
through which the majority of the ships visiting Bom- 
bay have to pass. It has a natural harbour directly 
on the sea. This harbour is open at all times of the 
■year. Hence her volume of trade is always large. 

Bombay's communications with the interior arc 
also good, (having connections by Western and Central 
Railways) for the Thai Ghat and the Bhor Ghat, the 
two points where the wall-like Western Ghat 
mountains are rendered sufficiently low, arc within 
fifty miles of each other and are behind Bombay. 
They collect up the communication lines to focus 
them on to the Port. This means that the productive 
hinterland of Bombay, producing the surplus essential 
to every port, extends to include the fertile agricul- 
tural lands of die Deccan and also in the Ganga Valley. 
The hinterland of Bombay extends from western parts 
of Andhra, Madras and Southern parts of Mysore to 
Delhi in die north and includes western U. P., Rajas- 
than, Madhya Pradesh and Bombay. 

Bombay’s greatest advantage as a good natural’ 
harbour is afforded by its island position. In Fig. 7 1 , 
the position of the docks in the shelter of the island' 
of Bombay is safe from storms of the open sea. The 
rail and road communications between the port and 
the mainland across the narrow creeks provide 
another advantage to Bombay. Bombay is the nearest 
' large" port to' Europe 'and "North America- with which 

we have the most of our foreign trade. 

’ Because of "the depth of water in the harbour 
. the largest ships visiting India can come to Bombay 
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only. All other ports in India can accommodate only 
ships of small tonnage. On account of the sedimenta- 
tion noted above, it is necessary to employ dredgers 
continuously to keep the channel cleat for big ships. 
The Bombay port has a large number of competitors 
.especially in the ports situated in Saurastra, Calcutta 
has an advantage in this respect over Bombay, because 
the geographical conditions near Calcutta {to not 
enable any rival port to develop. Bombay’s position 
is unassailable as a passenger port, because the 
passenger ships are generally of large tonnage which 

can be accommodated only in Bombay. 

Bombay is the principal outlet for the staple pro- 
ducts of western India and Deccan. From her large 
quantities of wool and woollen goods, hides and skins, 
manganese ore, cotton textiles, oilseeds and mica are 
exported, while cotton piece-goods, mineral oil, machi- 
nery, raw cotton, railway plant, iron and steel goods, 
hardware, dyes, coal, etc.” are imported from abroad. 

The following figures give the trade handled by 
Bombay s— ■ 

Year Imports Exports Total 

(ooo Tons) (oooTons) (coo Tons) 

1945-46 4.548 1,90a 6 , 4 )° 

1949-50 4.9*7 5 < t8 5 

1951 - 5 * 5.806 1,675 7.479 

1953*54 4,775 1,651 6 , 4 » 

1954- 55 5,650 1,594 7>“4 

1955 - 56 6,647 3,5 * 8 w > ! 75 

Saurastra Ports 

Saurastra with a coastline of about 500 miles and 
with only a small population possesses a number 
of seaports of considerable importance. By its 

O hical position Saurastra is best able to serve 
: of Rajasthan and the neighbouring regions- 
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The trade at the Saurastra ports generally benefits- 
from the cheaper wharfage and storage charges. The 
labour charges are also lower than at Bombay. The- 
trade between Saurastra and Rajasthan is carried by 
the metre gauge and the broad gauge without the- 
necessity of change from one gauge to the other,, 
as is the case with the trade between Bombay and. 
certain parts of Rajasthan. 

The most important Saurastra ports are 

(i) Bhavnagar, (2) Bedi Bunder, (3) Port Okha,, 
(4) Navlakhi, (j) Verawal and (6) Porbander. 

1. Bhavanagar lies half-way up the Gulf of Cambay- 
on its western side. There is enough warehousing- 
accommodation at the port and a good railway con- 
nection with the whole of India. Ships anchor about 
eight miles from the port and cargo is brought to- 
the port by barges. Owing to the constant silting, 
a new deep harbour was constructed in 1937 which' 
can accommodate two ships at all times of the year. 

2. Bedi Bunder was the first port to be developed' 
in Saurastra. It is situated in the Gulf of Cutcli, with- 
a long line of sheltered sea coast, and has the unique 
advantage of being open at all seasons of the year.. 
It does considerable coastal trade. As the sea is. 
shallow larg: steamer anchor about 2-3 miles away 
from the shore. 

3. Okha is situated in a detached port. It is. 
located at the extreme north-west point of the penin- 
sula of Saurastra accessible ' readily to all steamers- 
trading along that coast. The main disadvantage of 
this port is that the appcdach to channel from the sea 
is circuitous and risky. Another drawback is that 
Okha is far removed from large centres of population.. 
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The sea is deep enough for large vessels and the 
port is open at all seasons of the year. The impor- 
tant exports consist of oilseeds and cotton; while 
•sugar, chemicals, motorcars and machinery form the 
imports. 

4. Naefohbi is the principal port of Morvi atd 
is situated on a spit of land in a tidal creek within 
•die Litde Gulf of Cutch. Large vessels can only 
•come within a mile or so of the port after navigating 
mud banks at the entry to the Little Gulf. However, 
as the port is not exposed, it can be kept open 
throughout the year. 

5. Vetml is a roadstead anchorage with masonrv 
piers built at right angles to the shore. It admits of 
small craft coming alongside the landing stage at all 
stages of the tide. 

6. Porbaiidtr is also an open roadstead, bur with 
coral reefs protecting die inner harbour. There is 
a considerable traffic, which includes passenger traffic 
with East Africa. The harbour is closed during the 


7. K hW/a. To take the place of Karachi, which is 
now' in Pakistan, the Government of India has develop- 
ed Kandla as a major port Kandla is situated about 
50 miles from die town of Bhuj and is at die eastern 
end on the Rann of Cntch. The water here has 
generally a depth of jo feet, but there is a sandbar 
near the opening to die port, which reduces the 
depth. The rail connections with Deesa-Radhanput 
on the meter gauge and with Jhund on the broad 
gauge have been constructed. The supply of drinking 
water has also received attention. A colony has 
already been built at Gandhidham near Kandla- 
Kandla has a natural sheltered harbour whose creek 
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is easily navigable. Its hinterland extends from Kutch 
and Saurastra to northern part of Bombay, Rajasthan, 
Punjab, Kashmir and Western U. P. The hinterland 
is rich in fisheries, cement and glass materials, gypsum, 
lignite and bauxite. 

After the completion of the port fully, these faci- 
lities ■will be available at Kandla : (1) four deep water 
cargo berths, (ii) five mooring berths in the stieam ; 
(iii) four ware-houses ; (iv) a floating dry dock for 
small crafts ; (v) an oil berth to take large tankers 
and (vi) a floating landing stage for passenger laun- 
ches. The traffic expected to flow through the port 
is expected to be about 8jo,ooo tons a year. 

8. _ Kozhikode (Calicut), lying 90 miles north of 
Cochin, a port of periodical importance because during 
the _ early monsoon period it is entirely closed to 
navigation. Due to shallowness of the sea, steamers 
have to anchor about 3 miles off the shore. Exports 
of this part are coir, coir-goods, cocoanuts. cocogem, 
rubber, coffee, ginger, spices, groundnut and fish 
manures. The imports consist of foodgrains, mineral 
oil, cotton textiles and machinery. 

9. Cochin , is the port of Kerala lying between 
Bombay and Colombo. It is open for deep water 
traffic in the worst monsoons and provides a splendid 
anchorage for all seasons. The principal articles of 
export are coir, yarn, coir mats, mattings, copra, 
spices, coffee, tea, rubber and cocoanut oil. 

Ports on Hast Coast 

The port of Vishakhapatnam was developed by 
building an improved harbour in the hope of handling 

33 
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the increased traffic in manganese ore, as most of the 
manganese ore in India occurs in its vicinity. The 
hopes of increased traffic were belied, owing to the 
fall in the exports of manganese ore due to world 
competition. The port is the site of the ship-building 
docks of the Scindia Company. Vishakhapatnatn is 
situated on the Coromondal Coast about joo miies 
south of Calcutta and 325 miies north of Madras. It 



Fig. 71 . Site of Vishakkapatnam, 

offers better facilitb for trade to Orissa and eastern 
part of Madhya Pradesh in contrast to Calcutta. Its 
hinterland stretches from northern Madras, Andhra 
to Orissa and Madhya Pradesh. The chief articles of 
export are hides and skin, timber, myrobolans. ground- 
nuts, and manganese. Cotton piecegoods iron, and 
machinery are its chief imports. ’ 
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Madras is another important port on the coast serv- 
ing the hinterland of Eastern Deccan plateau embrac- 
ing the States of S. Andhra, Madras, West Mysore. 
But it suffers from two serious defects, its hinter- 
land does not produce things which are required by 
European markets and secondly, many small ports on 
the Coromondal and Malabar coasts compete with it. 

Madras harbour is the only port on the east coast 
which can admit vessels up to 26 feet draft. It is an 
artificial harbour, enclosing about 200 acres of sea by 
quay-walls. Due to cyclonic disturbances during 
October-November ships have to leave the port. 

The chief imports of Madras are coal and coke, food- 
grains, mineral oils, metals, timber, textiles, chemical 
and machinery, while exports consist of hides and 
skins, turmeric, groundnuts, mica, tobacco and 
textiles. The following table shows the trade handled 
by Madras ; 


Year 

Imports 
(000 tons) 

Exports 
(000 tons) 

Total 
(000 tons) 

1945-46 

M 33 

336 

2,199 

1949-5° 

M 9 * 

191 

1,783 

1950-51 

1,929 

248 

2,278 

1953-54 

1,569 

47 i 

2,041 

1954-5 5 

i ,594 

465 

2,059 

1955-56 

1,7x6 

485 

2,ZOl 


Calcutta 


Calcutta is the largest port in India. It is situated 
about 80 miles away from the seashore. The Diamond 
Harbour has been built near the sea on the Hooghly 
for the stay of ships awaiting die favourable tide for 
ascending to Calcutta. In Calcutta for loading and 
unloading of goods permanent docks have been 1 built 
at Kidderpore. 
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iike all other estuarine ports, Calcutta’s shipping 
is at the mercy of the tides. The ships an enter and 
cleat die port only at feed hours corresponding with 
the tides. Theteare also a number or sandbars in 
the Hooghly which determine the size of the ocean- 
going ships by the depth of water. The sandbars 
are particularly numerous in the Hooghly, because 
of its tortuous course reducing the speed of the flow 
of the water and causing deposition of silt. The silt 
brought down by the Damodar rivet also causes sand- 
bars. 

The bars and crossings encountered in the river 
on the journey to the open sea are Panchparia Cross- 
ing, Sankrall Crossing, Manikholi Crossing, Pir Serang 
Crossing, Poojali Crossing, Moyapur Bar, Royapore 
Crossing, Fulta Crossing, Eastern Gut Bar (known also 
as the James and Mary), Kukrabatti Crossing, Balari 
Bar, Auckland Bar, Saugor Crossing, and Middleton 
Bar. 

While these names may appear somewhat meaning- 
less to the layman, to diose connected with the river 
they are of paramount importance. For instance, 
Saugor Crossing is the controlling bar in the river. 
At this crossing there is perhaps only 14 to 30 
feet of water— at times a little more— and before the 
ships can enter or leave the port it must be conclu- 
sively ascertained that there is sufficient water on the 
bat to take a ship of any large draught. 

This is only one of the many points which have 
to be carefully checked by the pilot before the naviga- 
tion operations are started. 

Cases have been known where a ship has crossed 
the controlling bar with but a few inches of water 
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Fig. 73. Site of Calcutta. 
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ships anchor at Saugor, and wait for the nest tide. 
Of coarse certain vessels, for instance, the Rangoon 
Mail steamers make the journey very rapidly sailing 
up or down the river in roughly right hours. To 
shorten the distance, there is a proposal to dig a canal 
from Calcutta to the Diamond Harbour. The length 
of this anal will be 30 miles. 

Calcutta has die advantage, on die one side, of 
being at the head of the Indo Gangetic Basin which 
is the most densely populated area in India. On the 
other haod, it is at the head of the biggest estuary 
of the Ganga, in the Bay of Bengal. It is also con- 
nected easily with the astern coastal plain and with 
the interior of the Plateau Region. It is naturally the 
largest town of India. The port is well connected by 
railways, roads and the river to its hinterland which 
extends from Assam, West Bengal and Bihar to U. P.> 
parts of Punjab, Orissa and Madhya Pradesh. It also 
has the advantage of having in its hinterland a iute 
industry depending exclusively on foreign trade, India’s 
premier coal mines, iron mines, petroleum mines, the 
mica mines, the manganese mines, and the tea estates, 
the products of all of which find their foreign market 
through Calcutta. The iron smelting industry of India 
producing pig-iron for export is also in its hinterland. 
Other industries of the hinterland are rice-mills, tan- 
neries, cotton mills, paper mills, peifumeries and 
match factories. Under circumstances, Calcutta is bound 
to be an important port of India. From the nature 
of things, Calcutta’s trade is mostly in bulky and heavy 
articles which are not as valuable as the articles hand- 
led at Bombay. Owing to the tedious and dangerous 
rivet journey, passenger traffic at Calcutta is not large. 
It is mainly with Burma. This traffic is handled in 
J 1 ships, for the big passenger ships of the regular 
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lines never visit Calcutta owing to the difficulties of 
rivet navigation. The principal exports of Calcutta 
consist of raw and manufactured jute and jute bags, 
tea, mica, coal, iron ore, manganese, shellac, wood, iron 
and steel products, oilseeds, while the important imports 
are liquor, salt, chemicals, sugar, motor-cars, paper, 
petroleum, rubber, iron and steel goods and cycles. 

The following table gives the figures of trade 
handled by Calcutta : — 


Year 

Imports 
(’ooo Tons) 

Exports 
(’ooo Tons) 

Total 

(’ooo Tons) 


4,<>95 

5.4S9 


*912-53 

3,5*9 

6,354 

9.675 

*953-54 

2,7*5 

5.356 

8,059 

1954-55 

5,240 

4,575 

7,8*3 

1 9!H* 

5,4t>9 

4,6*1 

8,o}0 


QUESTIONS 

1. Discuss carefully the salient features of India’s foreign 
trade. 

2. What are the important geographical factors determining 
port sites on the Western Coast of India ? 

3. What geographical factors have been responsible for the 
development of Bombay as a Port ? 

4. Discuss fully the position of Calcutta as a Port. 

5. Compare the trade (export and import) of Madras with 
that of Bombay. Account for differences, if any, in their export 
trade. 

(5. How far are India and Great Britain dependent on each 
other for (<t) raw materials, (b) manufactured goods? Give 
reasons for your answer. 
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7* Which countries ate the chief buyers 
tMed cotton, *ilseeds and tea ? Frtm where 
machinery, silk and paper ? 

8. What are the principal exports of India ? 
produced and where is it sent ? 

9* Write explanatory notes on the following 
(tf) Ports in South India. 

(£) Oilseeds trade of India. 

(r) Air-routes of India. 


of ourmanu&e- 
d# weimp»rt 

Where is each 



CHAPTER XII 


POPULATION 
Distribution of Population 

India occupies a unique position in the world in- 
respect of her population. She supports one of the 
largest populations on the face of the earth. Monsoon 
climates have the notable features of supporting very 
dense populations, and India, being one of the largest 
monsoon lands in the world, naturally has the most 
outstanding position in this respect. 

India’s total population is the second highest in the- 
world. So far as land area is concerned, she ranks 
seventh in the world next to U. S. S. R., China, Canada, 
Brazil, U. S. A. and Australia. She occupies 2.2% of 
the land area of the world and supports 15% of the 
world population against China’s 19. The population- 
of India is more than combined population of North 
America and South America, about twice that of Africa: 
and about 44 times the population of Australia. It is 
3.8 times the population of U. S. S. R ; 2.4 times the- 
population of U. S. A. and 7 times the population of 
U. K. Humanity consists nor less than six and not 
more than seven persons for every person living im 
India. The total number of people living in U. S. S. R*. 
and U. S. A. put together is slightly smaller than th& 
total number of people of India. 

The table on next page gives the population of the- 
continents and some important countries of the.- 
world : — 
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Continents 

Africa 2oE,ooc,ooo Europe (Es. U. S, S. R.) 405,100,000 
Notth America 229,900,000 Oceania 15,900,000 

South America 118,100,000 U. S. S. R. 213,000,000 

Asia (Es, U. S. S. R.) 1,307,100,000 World 2,493,000,000 


Countries (’000 tons) 


Australia 

9,102 

India 

377 .°°° 

Brazil 

58,456 

Indonesia 

81,000 

Burma 

» 9 , 4 J 4 

Italy 

48,001 

Canada 

IJ,(»OT 

Japan 

88,900 

China 

582,603 

Pakistan 

80,167 

France 

43 , 500 

Thailand 

20,500 

Germany 

49.995 

Union of S, 

Aft* ij .^9 

U.S.S.R. 

216,000 

ica 



The distribution of population is controlled by 

(a) the production of food ; or 

(b) the means to purchase food. 

In industrial and commercial areas the incomes of 
people are considerable and they can, therefore, easily 
purchase the food that they require from other areas. 
These incomes, therefore, attract large populations 
which could not be supported by local production of 
food alone. 

In agricultural areas, however, the incomes are 
comparatively low and the people have, therefote, 
to produce their own food. The density of popula- 
tion here is, thus dependent upon the capacity of the 
local area to produce food. 

In India the question of population is the question 
■of the means of livelihood or the question of food* 
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Fiji. 74. Population Density. 

{(t)L««ih»i <s) aj tosj.?!. (?) 75 to ijo. (4 tjo 

to jto, (4 Over sjc. (6) T ow of } Ukhs or orer. (?) Touth 
a.J to t 5ifcB.J 




J24 ECONOMIC GEOGRAPHY OF INDIA 

distribution of food in India also affect the distrtb®* 
tion of population. It has been seen elsewhere 
this book how the distribution of rainfall, ®e 
fertility of the soil and irrigation facilities determine 
the quantity of food that an be grown. It has also 
been noted how, quantity for quantity, rice supports 
more people than wheat or millets. It can be safely 
concluded that the distribution of population in India 
follows rice, and consequently rainfall ; for rice is cul- 
tivated generally in the moistei regions of India. A- 
comparison of die population map given on page 5 Z 3 
with the rainfall map and the rice map will support 
the above conclusion. 

The table below shows the distribution of popula- 
tion according to six natural regions 


Region | 

Population 

Percentage to tns 
total population 

Himalayan, region 

i.7«, 42,697 

4-8 

Northern plains 

1 5.94^7.95 1 

39*i 

Peninsular hills and plateau 

10 , 85 , 98 , 64 ; 

3°'4 

Western Ghats and the 


irs 

coastal areas 


Eastern Ghats and the 
coastal areas 

Andaman and Nicobar 

JAJMj 6 

I 4'5 

50.97* 

_ 

Islands 


India 


| 


The average density of India is 283 per sq. nule- 
It varies considerably from state to state, being as high 
as 3,017 in Delhi and 928 in Kerala to as low as jo m 
Andamans and Nicobar Islands, toz in Himachal 
Pradesh, and 120 in Rajasthan. 
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The population map shows that the most densely 
populated parts of India are found (i) in the valley of 
the Ganga, (ii) in the river deltas of the south, and 
(iii) the south-western coast comprising Kerala. The 
greatest density per square mile (averaging over a 
thousand people) is recorded in Kerala and central dis- 
tricts in Assam. 

The thinnest population is found in (i) the hilly 
areas (the Himalayas and the associated hills), (ii) the 
desert of Rajasthan and (iii) the dry areas of Chhota 
Nagpur plateau, Bastar and Orissa. 

In the Ganga Valley, the density decreases as one 
proceeds towards the north-west, because the rainfall 
becomes less and less. This does not, however, apply 
to those areas where irrigation facilities are abundant 
and the soil is fertile. Thus, in the Meenit Division with 
a vast network of canals and fertile soil, the density of 
population is high, even though the rainfall is low. 
In the lower valley of the Ganga and in the delta the 
population is thin, (even though the rainfall is heavy), 
because large areas are covered by the stagnant waters 
of the old beds of rivers which now breed malaria. It 
must be remembered that rainfall controls the density 
of population in India only through its control on 
food production. 

The greatest populations in the Punjab occur in 
the neighbourhood of the Himalayas where the rain- 
fall is considerable and the irrigation faepities from 
wells and canals are also abundant. _ The importance 
of irrigation facilities in the distribution of population 
in India is shown in the newly populated canal colo- 
nies of the Punjab. Areas which were unpopulated 
deserts before the advent of canal irrigation show now 
fairly dense populations in the Punjab. 
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In the Peninsula, except on the coastal plains, the 
density is generally low. This low density is due, 
firstly, to the broken topography of the Peninsula, and, 
secondly, to the forests that grow in areas of heavy 
rainfall. These forested regions arc usually unhealthy, 
owing to bad drainage. 

The following table gives the variation in the 
1 d^‘ ^ population according to natural geogtapht- 


Region 


Fop.ia 

Lakhs 


Hf$ Density Region 
Lower Ganga Plain 
Upper Ganga Plain 
Malabar-Konkan 
South Madras 
North Madras and Coastal 
Orissa 


Total 

Medina Density Region 
Trans-Ganga Region 
South Deccan 
North Dcccan 
Gujrat-Sauiastra 


3*5 

161 


Density per 
Sq. mile 


852 

681 

658 

554 

461 

660 


Total 

Lw Density Region 
The Dese« 

Western Himalayas 
North West Hills 
Eastern Himalayas 
North Central Hill and 
Plateaus 
N, E. Plateau 


974 


46 

90 

104 

124 

*3® 


266 


61 

68 

165 

118 

164 

192 


79* 129 


Total 
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India being an agricultural country, most of her 
population lives in small villages. There are about 
3,oi 8 towns and 5,58,089 villages in India. By far the 
largest proportion of these villages is villages with a 
population below joo. More than one-fourth of the- 
total population of the country lives in such villages. 
The following table shows the percentages of India’s 
population living in villages or towns of different 
sizes : — 

Distribution of India’s Population, 195 1 


Size of village or town 

Number 

Total 

! population 

Villages 

3,80,020 

78,300,0 00 

Under joo inhabitants ... 

joo — 1. 000 

1,04,208 

72,900,000 

1,000 — 2,000 

!>, 7 S 9 

71,100,000 

2,000—5,000 

20,508 

59,100,000 

Toms 



j,ooo — 10,000 

3,101 

20,754,600 

10,000 — 20,000 

856 

H, 681,000 
11,804,000 

20,000 — 50,000 

401 

50,000 — 200,000 

in 


100,000 — and above 

73 


Total bio. of Villages 

5,58,089 

295,004,271 

Total No. of Towns 

3,018 



Of the 357 million who constitute the total popula- 
tion of the country, only 62 millions or 27*3 % live m 
cities and towns, while the remaining 295 millions or 
82‘7 pet cent live in villages. The table on page 528- 
shows the gradual ttend towards urbanization : 
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Percentage of Total Population 

Yeat Roral Urban 

l 9 M 887 tn 

1 93 I 877 m 

l 94l 86-1 I} . ? 

m 8z 7 ,7.3 

The .tow proportion of city dwellers is a marked 
Into, ►iWata, l n% „f her popula- 
“ “™ “<i ate and compared with in pel 

1™. j ' A; 807 P" cc “ “ 0 . K ; J 7 -J % in 
Japan ; and ji' 8 % in U. S. S. It. 

C “ D<tJ ’ ?“ c lrc 7J citiB with 1 popula- 
oL^T” ” 4 0,et - Slaving cities mth a 
population of 100,000 01 aver as follows 


Bombay 

U.P. 

Bengal 

Madras 

Bihar 

Andhra 


u Cities 

16 


Madhya Pradesh j Cities 


Punjab 

Mysore 


111 Bb!c c showi tht piiadpal cities each 
Slaving a population of over j lakhs ^ 


. . v * / - j Jusns 

Calcutta (including Howrah, Tollyganj, 
Bebala and Garden Reach) 

Bombay 
Madras 

Delhi (including New Delhi) 

Hyderabad 
Ahmedabad 
bangalore 
Kanpur 


33.44,839 
a8,}9,27° 
14,15,057 
11,91,104 
10,85,72a 
7,88.333 
7,78,977 ' 
7,05,383 
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, A little less than one-half of the total number of 
villages in India is in the Indo-Gangetic Valley ; the 
valley of the. Ganga being the more important. The 
number of villages in the Ganga Valley was about 
270,000 in 19 j 1. The largest number of villages in 
India is found in U. P. Generally speaking, owing 
to the fertility of the soil and the consequent capacity 
to support large population the villages are more 
closely settled in the valley of the Ganga than in 
other" parts of the country. In Bengal the average 
area falling to the share of one village is a little less 
than one square mile. In Bombay, on the other hand, 
the average area for a village is about 5 square miles. 

The following table gives the total population of 
different part A, B, C and D States, prior to reorgani- 
sation of the States : — 



Area 
sq. mile 

Population 

(> 9 !>) 

Density 
per sq. mile 

Part A States 

762,710 

* 7 .»°. 7 *. 7 S 7 

365 

Part B States 

332,833 

6,86,60,111 

206 

Part C States 

73,350 

99 > 71,749 

132 

Part L) Territories 

5-959 

• 1,68,696 

28 

Total India 

11,76,864 

35,68,79,394 

$12 


In the next table on page J30 are given the 
geographical area, population and density of population 
the Reorganised States in India 
34 


53 ° 


ECONOMIC GEOGRAPHY OF INDIA 


State and i 

Union Territory 

Secgiaphical 

area 

(sq. miles) 

Population 
in 1951 
{'000) 

Density of 
population pt r 
sq. mile 

Stales : 

Andhta Pradesh 

105,677 

51,153 

296 

Assam 

85,011 

9,°44 

106 

Bihar 

66,161 

58,555 

580 

Bombay 

>91.367 

4 *i* 7 * 

252 

Kerala 

>4,601 

15,544 

928 

Madhya Pradesh 

170,909 

26,10a 

153 

Madras 

5°, >71 

29,980 

598 

Mysore 

74,093 

19*401 

26: 

Orissa 

60,136 

14,646 

244 

Punjab 

47,4 >7 
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Rajasthan 

* 3**459 

U, 94 o 

120 

u.p. 

»5433 

63,216 

557 

West Bengal 

34,944 

26,68 1 

764 

J. and K, 

94,780 

4,401 

48 

Total States 

1439 . 15 ° 

356,979 

288 

0»i w Terri hr its : 

Delhi 

578 

i ,744 

5,° j 7 

Himachal Pradesh 10,909 

1,109 

104 

Manipur 

S.dri 

578 

67 

Tripura 

4,031 

■ 639 

158 

Andaman and Nico- 3,215 

10 

bat Islands 

Laccadive, Mineoy 384 
and Amindiri 

21 

55 

Islands 

Total Union 


4,122 

149 

Territories 

Total India 

1,166,890 

36 l ( t« 
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India has a population density of 285 persons per 
square mile. 

Comparative figures of density of population pet 
square mile available in respect of some other countries 
are given below : — 


U. S. S. R. 

2 3 

England and Wales 

7 2 4 

U. S. A. 

JO 

Japan 

583 

Java and Malaya 

S 18 

Belgium 

734 

China 

xa? 

Netherlands 

826 

Pakistan 

208 

Australia 

3 

Italy 

399 

Canada 

4 

Germany 

JOJ 




Growth of population in India 


' A characteristic feature of India’s population is its 
large increase. Between 1850 and 1050 wc added a 
very large figure to our existing population in absolute 
numbers, /. e. an average of 25 millions per decade as 
against only 4^4 millions in Brazil, 1 3 millions in U.S.A. 
2 millions in Argentine and 3 millions in England and 
Wales* 

Basing his conclusions on Ain-i-Akhari Mr. Shims 
has estimated the population of India to have been 100 
millions in 1590, and it was about 150 in 1830. It stood 
at zj4 millions in 1871. Since then it has increased 
but this growth has been quite uneven. During 1891- 
1921 it had been irregular and fitful due to severe 
famine, bubonic plague, cholera and malaria and 
influenza epidemic so that the net increase during these 
30 years was only 12,200,000. But the period from 
1921 onwards has been a rapid growth in population, 


* C.B. Mamoria : India’s Population Problem, in Economic 
Review, Vol. VIII, No. 7 (August 1 , p- 14 . 
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checked by contraception or by a breakdown of 
supply of a serious nature, population will increase dur- 
ing 1951-80 at 2 faster rate than during 1921-50. Thus 
according to him the population will grow 1 
cores in 1951 to 41 crorcs in 1961 ; 46 crores in W l 
and to 52 crores in 1981, 

In India not only die birth and death rates ate high 
but infantile and maternal mortality is also very high- 
This high death rate is a clear evidence of the large 
amount of disease and waste of life. The hot a™ 
moist climate during the long summer months of India 
breed numerous parasites which prey upon the 
health of man. Malaria and other types of fever 
prevalent in India ate the cause of a great wastage or 
life in this country. It has been estimated that n estf v 
7,50,00,000 persons suffer from malaria in any normal 
year and it takes a toll of at least 300,000 lives. It J* 
further estimated that about 25 lakh active cases of T.B* 
exist annually and that j lakh deaths take place cadi 
year from this fatal disease. 

The low standard of living to which vast majority 
of the people in India are accustomed causes a low 
physical development which easily succumbs to the 
attacks of disease. An average Indian’s food is insuffi- 
cient not only in quantity but also in quality (lb® 
average calorie supply per capita is only r,6oo or 
so. as against 2,200 accepted by the F. A. C. as the 
minimum standard). The diet is almost invariably 
ill-balanced and there is a deficiency of fats, vitamins 
and proteins of high biological value. Besides India 
ranks high as one of die largest reservoirs of infectious 
diseases.^ Malnutrition and under-nutrition reduce 
the vitality and power of resistance of an appreciable 
section of the population. The result of all th cse 
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factors has beeti that the duration of human life in 
India is very short. It is only 3 2:45 years for males 
and 31*66 year^ for females [1951) as against 26*91 for 
males and 26*56 for females in 1931. This expectation 
of life is very great in U.K., Australia, Newzealand, etc. 

In order to increase the National Income in India 
it is necessary to reorganise our agriculture on a 
better plan, so that more land should be available 
for commercial crops. This reorganisation should 
enable, us to grow more food on limited areas by 
improved agricultural methods. It should also free a 
large number of people from agriculture to take up 
work in industries and commerce and thereby reduce 
pressure of population on land. To absorb the 
growing numbers a policy of systematic industrialisa- 
tion should be followed by the country. India is a 
country of great industrial potentialities, and, given 
the necessary encouragement it should not _ be diffi- 
cult for her to hold her own in the industrial world 
of tomorrow. A balanced economy between agricul- 
ture and industry can thus result, enabling India to 
feed and clothe her millions decently. Lastly, a plan 
for the elimination of improvident maternity in India 
through the adoption of efficient, harmless and econo- 
mical methods of birth control and high literacy stan- 
dards in the country must be framed. 

QUESTIONS 

1. Discuss the influence of geographical factors on the 
distribution of population in India. 

2. What are important characteristics of population distribu- 
. tion in : — 

(<j) the Ganga Valley 
( b } the Peninsular India ? 
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3. Why does most of the population of India live 3 a villages 
and not in towns ? 

4. What are the main features of the village in different parts 
of India from the point of view of population ? 

j. Why is the death-rate so high in India ? 

6. What steps will you suggest fot raising the National 
Income in India? 

7. Analyse the factors which determine the irregular distri- 
bution of population in Iodin. 

8. Show how fat rainfall controls density of population in 
India. 
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